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PREFACE 


The  present  volume  is  the  first  of  a  series  of  reports  dealing  with 
the  systematic  geology  of  Maryland.  These  reports  will  appear  from 
time  to  time  as  the  several  investigations  are  completed,  but  not  neces- 
sarily in  geological  sequence.  By  reference  to  Volume  I  of  the  Survey 
it  will  be  seen  that  the  geological  sec[iience  of  Maryland  rocks  is  as 
follows: 

{  Pleistocene 
Cenozoic  ■}  Neocene 
I  Eocene 


Mesozoic 


Paleozoic 


Cretaceous 
Jurassic-Triassic 

Permian-Carboniferous 
!  Devonian 
I  Siharian 


I 

Cambrian 


Archean  Algonkian-Archean 

Some  of  these  divisions  are  more  extensively  developed  in  Maryland 
than  otliei-^  so  that  the  contemplated  reports  will  differ  greatly  in  size. 
The  oldest  division,  comprising  the  Algonkian-Archean,  is  entirely  des- 
titute of  organic  remains  in  Maryland,  while  the  Jurassic-Triassic  is 
nearly  so.  The  other  seven  divisions,  however,  contain  either  rich 
faunas  or  floras;  three  of  them,  tlie  Permian-Carboniferous,  the  Cre- 
taceous and  the  Pleistocene  containing  both  animal  and  plant  fossils. 

These  reports  when  completed  will  give  both  to  the  geologist  and  to 
the  general  reader  a  comprehensive  view  of  the  past  history  of  Maryland 
territory  from  the  earliest  geological  period  to  the  present  day.  For 
educational  purposes  the  volumes  cannot  fail  to  have  much  value,  and 
will  find  frequent  use  in  the  hands  of  those  who  are  seeking  to  acquire 
a  knowledge  of  the  jihysical  and  faunal  history  of  the  State  of  Maryland. 

The  present  volume  on  the  Eocene  deals  with  tlic  earliest  period  of 
the  Cenozoic  and,  with  the  Neocene,  embraces  what  is  frequently  de- 
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nominated  by  geologists  as  the  TertiaiT.  As  will  be  shown  in  later 
pages  the  Tertiary  rocks  of  Maryland  are  of  \yii]r  iMciu  and  contain 
much  of  interest  from  both  a  scientific  and  pnu  ucal  >iiiiidpoint. 

The  Eocene  deposits  of  Maryland  have  received  for  many  years  the 
close  attention  of  the  senior  author  of  this  paper,  and  his  observations 
have  been  sup]3leniented  recently  by  the  work  of  the  jnnior  anthor.  A 
report  made  by  the  senior  anthor  to  the  Director  of  the  U.  S.  Geo- 
logical Survey  in  1896  is  extensively  drawn  npon  for  the  present  vol- 
ume, many  of  the  general  descriptions  being  taken  directly  therefrom, 
Avith  such  changes  and  additions  as  the  present  enlarged  knowledge  of 
the  subject  may  require. 

Dr.  E.  M.  Bagg,  Jr.,  also  spent  portions  of  two  field  seasons  in  a 
study  of  the  local  stratigraphy  under  the  personal  direction  of  the  State 
Geologist  and  prepared  a  series  of  preliminary  maps  covering  a  large 
part  of  the  area. 

The  paleontological  investigations  have  been  jointly  conducted  by 
several  experts.  In  addition  to  the  sections  for  which  the  authors  of 
the  report  are  personally  responsible,  aid  has  been  rendered  in  others 
by  several  well-known  students. 

The  Eeptilia  have  l)een  studied  by  Dr.  E.  C.  Case  of  Milwaukee,  Wis- 
consin; the  Fishes  by  Dr.  Charles  E.  Eastman  of  Harvard  University, 
Cambridge,  Massachusetts;  the  Crustacea  and  Bryozoa  by  Mr.  E.  0. 
Ulrich  of  Newport,  Kentucky;  the  Corals  by  Mr.  T.  Wayland  Vaughan 
of  the  U.  S.  Geological  Survey;  the  Protozoa  by  Dr.  E.  M.  Bagg,  Jr., 
of  Colorado  Siblings,  Colorado;  and  the  Plants  by  Dr.  Arthur  Hollick  of 
Columbia  University,  New  York.  Mr.  Charles  Schuchert  of  the  U.  S. 
National  Museum  has  revised  the  descriptions  of  the  Brachiopoda. 

Extensive  collections  of  material  were  made  preparatory  to  this  work, 
and  all  the  leading  fossiliferous  localities  of  the  state  were  visited.  The 
greatest  amount  of  material  was  obtained,  however,  from  the  bluffs  along 
the  banks  of  the  Potomac  river,  which  afford  the  most  complete  section 
of  the  Eocene  in  the  Middle  Atlantic  Slope.  In  general,  the  fossils  of 
this  region  are  difficult  of  removal,  as  they  readily  crumble  at  the  touch, 
so  that  some  process  of  hardening  had  to  be  employed  to  preserve  them 
permanently.    To  this  fact  more  than  to  any  other  cause,  has  been  due 
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the  small  size  of  the  collections  of  Eocene  specimens  found  in  the  various 
museums  of  the  country,  as  compared  with  the  collections  of  Neocene 
forms  from  the  same  area.  The  forms  figured  and  described  in  this 
report  have  come,  with  scarcely  an  exception,  from  the  collections  of  the 
United  States  National  Museum,  the  Academy  of  Natural  Sciences  of 
Philadelphia,  the  Johns  Hopkins  University,  and  the  Maryland  Geo- 
logical Survey.  The  Museum  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  contains  Dr.  Conrad's  types,  which  have  been  most  im- 
portant in  definitely  determining  the  species  hitherto  described. 

The  Stat^  Geological  Survey  desires  to  express  its  thanks  for  the  aid 
which  has  been  rendered  by  the  several  experts  who  have  contributed  to 
this  volume;  also  to  the  U.  S.  Geological  Survey  which  has  generously 
allowed  the  use  of  many  of  its  plates  and  drawings,  which  have  materially 
reduced  the  expenses  of  publication;  and  to  Professor  G.  D.  Harris  for 
the  loan  of  several  drawings. 

Many  important  suggestions  have  also  been  received  from  Dr.  W.  H. 
Dall  of  the  U.  S.  Geological  Survey,  Professor  H.  A.  Pilsbry  of  the 
Philadelphia  Academy  of  Natural  Sciences  and  Mr.  C.  W.  Johnson  of 
the  Wagner  Free  Institute  of  Science.  They  have  examined  many  of 
the  determinations  of  fossils,  and  have  thus  materially  contributed  to 
the  accuracy  of  the  report. 

Thanks  are  also  due  to  the  artists  Mr.  J.  C.  McConnell  of  the  U.  S. 
Army-Medical  Museum,  Mr.  H.  C.  Hunter  of  the  U.  S.  Geological  Sur- 
vey and  Mr.  F.  von  Iterson  for  the  beautiful  drawings  with  which  the 
report  is  illustrated. 
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Introduction. 

Maryland,  as  an  important  division  of  the  Atlantic  border  region, 
comprises  in  its  geology  and  mineral  resources  much  that  is  typical  of 
the  entire  province.  No  discussion  of  Maryland  geology,  therefore,  can 
be  regarded  as  complete  that  does  not  at  the  same  time  take  into  con- 
sideration the  formations  of  immediately  adjacent  states.  Much  may 
be  learned  in  this  way  that  will  be  of  advantage  in  interpreting  our  own 
geology,  since  geological  deposits  are  not  limited  by  political  boundaries. 

Maryland,  together  with  Delaware  and  Virginia,  forms  what  has  with 
propriety  been  termed  "the  Middle  Atlantic  Slope,  and,  as  described 
in  the  earlier  volumes  of  the  Survey,  has  been  divided  into  the  Coastal 
Plain,  the  Piedmont  Plateau,  and  the  Appalachian  Eegion.  The  pres- 
ent report  is  confined  to  a  consideration  of  only  a  part  of  the  first  of 
these  divisions. 

Much  interest  has  been  manifested  in  the  Coastal  Plain  geology  and 
paleontology  of  the  Middle  Atlantic  Slope  since  the  early  days  of  geo- 
logical investigation  in  this  country.  Many  of  the  most  potent  illus- 
trations of  the  geologists  of  the  early  part  of  the  century  were  drawn 
from  this  region,  and  although  the  relations  of  the  deposits  were  not 
altogether  comprehended,  yet  the  recorded  observations  show  an  appre- 
ciation of  many  of  the  more  difficult  problems  involved.  Later,  as  the 
complicated  geological  history  of  the  Coastal  Plain  became  better  known, 
it  was  recognized  that,  if  a  full  understanding  of  any  single  formation 
was  to  be  gained,  it  was  necessary  to  study  carefully  not  only  its  litho- 
logical  and  paleontological  characteristics  but  also  its  relationship  to 
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the  other  members  of  the  series.  It  was  seen  that  only  by  an  under- 
standing of  the  broad  conditions  affecting  the  whole  district  could  the 
strata  of  any  one  formation  be  properly  interpreted.  Kecognizing  this 
fact,  the  writers  present  in  later  pages  a  brief  discussion  of  the  general 
relations  of  the  strata  composing  the  Coastal  Plain  in  the  Middle  At- 
lantic Slope.  The  fuller  discussions  will  be  found  in  the  later  volumes 
dealing  with  these  formations. 

When  we  come  to  consider  that  assemblage  of  deposits  (Eocene  and 
Neocene)  early  separated  as  the  Tertiary,  we  find  that  it  is  divisible  into 
several  distinct  formations.  Even  at  a  relatively  early  date  an  older  and 
a  younger  Tertiary  were  already  established,  the  former  being  corre- 
lated with  the  Eocene  of  England  and  the  European  continent.  At- 
tempts were  made  then  and  later  to  find  its  exact  equivalent  in  one  or 
another  of  the  already  established  local  formations  of  the  English  or 
continental  series,  but  with  very  imsatisfactory  results. 

After  the  American  Eocene  strata  had  received  somewhat  detailed 
examination  in  the  various  sections  of  the  country  and  local  divisions 
had  been  established,  attempts  were  made  from  time  to  time  to  deter- 
mine their  equivalency.  By  common  consent  the  diversified  and  exten- 
sive deposits  of  the  Gulf  area  came  to  be  regar-ded  as  the  type  for  the 
eastern  border  region,  and  the  various  Eocene  deposits  of  the  Atlantic 
Coast  States  were  assigned  to  positions  in  this  series.  Some  authors, 
recognizing  the  presence  of  a  few  identical  species,  have  referred  the 
strata  now  under  consideration  to  a  single  minor  division  in  the  scale, 
w^hile  others  have  regarded  the  Maryland-Virginia  deposits  as  repre- 
senting a  larger  portion  of  the  Gulf  series.  After  a  careful  consideration 
of  both  the  paleontological  and  the  geological  data,  the  writers  deem 
the  latter  conclusion  the  only  tenable  one. 

Attention  has  been  devoted  in  the  past  too  exclusively  to  supposed 
faunal  similarities,  upon  the  most  insufficient  knowledge  of  the  forms, 
and  too  little  to  the  character  of  the  sedimentation.  Important  as  the 
former  are  when  the  fauna  has  been  fully  investigated,  and  the  writers 
would  be  far  from  disparaging  that  importance,  yet  the  widely  different 
physical  conditions  surrounding  the  accumulation  of  the  deposits  in  the 
two  areas  must  at  the  same  time  be  regarded.    Change  in  a  fauna  is 
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not  to  be  measured  by  the  time  standard  alone,  but  also  by  the  condi- 
tions of  life,  whether  constant  or  variable,  to  which  the  forms  may  be 
subjected.  Persistent  conditions  must  of  necessity  have  less  effect  than 
those  which  are  changing.  A  satisfactory  correlation  of  the  strata  in 
districts  so  widely  separated  as  the  Middle  Atlantic  Coastal  Plain  and 
the  Gulf  Eegion  can  be  attained  only  by  a  proper  appreciation  of  the 
bearing  of  these  factors  on  faunal  development. 

In  the  Middle  Atlantic  Slope  the  relatively  homogeneous  nature  of 
the  Eocene  deposits  is  a  characteristic  feature,  indicating  that  through- 
out the  period  of  deposition  the  conditions  were  undisturbed  by  import- 
ant physical  changes.  The  fact  that  the  deposits  are  made  up  largely 
of  secondary  materials  shows  in  a  general  way  that  their  accumulation 
took  place  near  a  coast  reached  by  few  large  sediment-bearing  rivers,  and 
that  at  the  same  time  the  place  of  deposition  was  sufficiently  removed 
from  the  coast  line  to  be  rmaffected  by  shore  conditions.  In  the  Gulf 
Eegion,  on  the  other  hand,  deposition  was  more  rapid,  since  a  great 
quantity  of  detrital  material  was  brought  to  the  sea  by  the  large  streams 
draining  the  interior  of  the  continent.  The  bearing  of  these  difEerent 
physical  conditions  upon  the  interpretation  of  the  two  areas  and  the 
correlation  of  their  deposits  will  be  fully  considered  in  the  body  of  the 
report. 

The  materials  of  the  Eocene  of  the  Middle  Atlantic  Slope,  which  are 
so  largely  glauconitic,  are  of  no  little  interest  in  themselves  outside  of 
their  bearing  upon  the  questions  of  correlation,  since  few  areas  afford 
such  extensive  deposits  of  greensand.  On  that  account  alone  they  de- 
serve special  consideration,  and  a  chapter  will  be  devoted  to  this  phase 
of  the  subject. 

The  description  of  new  species  of  fossils  is  of  little  scientific  impor- 
tance to  the  geologist  unless  the  object  is  something  other  than  the 
mere  multiplication  of  new  forms,  which  has  too  often  been  the  case  in 
such  investigations.  When,  however,  the  work  has  in  view  the  fullest 
possible  representation  of  a  fauna  or  the  clearing  up  of  doubtful  points 
in  the  synonymy  of  already  described  species,  as  well  as  a  more  complete 
knowledge  of  their  geological  and  geographical  ranges,  it  becomes  of 
the  very  greatest  value,  since  one  whole  class  of  important  criteria  for 
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the  interpretation  of  the  strata  is  thus  made  accessible.  The  present 
report  includes  the  results  of  such  an  exhaustive  study  of  the  fauna  of 
the  Eocene  of  Maryland,  together  with  a  critical  review  of  the  species 
described  by  previous  authors,  as  well  as  the  description  of  a  large  num- 
ber of  new  forms.  It  is  believed  that  a  much  more  accurate  idea  of  the 
faunal  characteristics,  as  well  as  of  the  physical  conditions  prevailing 
di;ring  the  Eocene  period  on  the  Middle  Atlantic  Coast,  will  result  from 
the  methods  pursued  in  this  investigation.  Certainly  the  data  for  the 
comparison  of  the  fauna  with  those  of  other  areas  will  be  greatly  aug- 
mented. 

HiSTOEICAL  EeVIEW.^ 

On  account  of  its  extensive  waterways  and  the  ready  access  thereby 
gained,  the  Atlantic  Coastal  Plain  was  early  visited  for  purposes  of  geo- 
logical investigation.  At  first  the  observations  were  of  the  most  general 
character,  no  attempt  being  made  to  differentiate  the  deposits  or  even 
to  correlate  the  strata  as  a  whole  with  those  of  other  districts. 

Among  the  earliest  investigators  of  the  region  was  Professor  Peter 
Kalm,  who  was  sent  out  in  1749  under  the  auspices  of  the  Swedish  Royal 
Academy  of  Sciences  to  make  a  study  of  the  various  branches  of  natural 
history  in  America,  and  who  spent  considerable  time  in  a  study  of  the 
northern  Coastal  Plain. 

He  was  followed  in  1777  by  Dr.  Johann  David  Schopf,  of  Germany, 
who  visited  America  in  order  to  study  the  geological  features  of  the 
eastern  portion  of  the  continent.  The  importance  of  his  observations, 
which  mark  considerable  advance  over  those  of  Kalm,  has  not  been  very 
generally  recognized  by  later  writers,  but  he  showed  a  remarkably  keen 
insight  into  the  geology  of  eastern  North  America,  which  was  lacking 
on  the  part  of  some  of  his  successors. 

The  first  attempt  to  correlate  the  deposits  of  the  eastern  United  States 
with  the  geological  column  then  established  in  Europe  was  made  by 
William  Maclure,  in  1809,  in  his  Observations  upon  the  Geology  of  the 

'  Both  in  this  and  in  the  subsequent  chapter,  comprising  the  Bibliography,  refer- 
ences are  made  to  articles  and  books  dealiuy;  also  with  the  Eocene  of  Delaware  and 
Virginia  since  the  deposits  are  embraced  in  the  same  geologic  province  with  those  of 
Maryland. 
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United  States.  In  this  pnblication  tlie  coastal  deposits  of  tlie  Middle 
Atlantic  Slope  are  collectively  referred  to  the  "'  Alluvial  formation,"  the 
fonrth  of  the  main  divisions  of  geological  strata  originally  proposed  hy 
Werner.  The  work  was  snbseqiiently  revised  and  enlarged,  appearing  in 
book  form  in  ISIT. 

In  1820  H.  II.  Ilayden,  of  Baltimore,  pnblished  a  volume  of  Geological 
Essays,  in  which  he  attempted  to  explain  the  great  accumidation  of 
"alluvial  deposits"  in  the  Atlantic  Coastal  Plain.  In  this  volume  the 
stratigraphy  of  the  region  is  described  in  much  greater  detail  than  by 
his  predecessors,  and  reference  is  made  to  the  wide  distribution  of  fossil 
shells  and  vertebrate  remains,  many  localities  being  cited. 

A  volume  of  the  same  character,  so  far  as  it  relates  to  the  geology,  was 
published  in  1822  by  Parker  Cleaveland,  entitled  an  Elementary  Trea- 
tise on  Mineralogy  and  Geology,  in  which,  on  page  785,  under  remarks 
on  the  "Geology  of  the  United  States  explanatory  of  the  subjoined 
geological  map,"  the  limits  and  the  lithological  character  of  the  "'  allu- 
vial deposits  "  are  described  in  general  terms. 

By  far  the  most  important  contribution  to  the  stratigraphy  of  the 
Atlantic  Coastal  Plain  that  had  up  to  that  time  appeared  was  made  by 
Professor  John  Finch,  in  a  "  Geological  essay  on  the  Tertiary  formations 
in  America,"  in  the  American  Journal  of  Science  and  Arts  for  1824. 
This  was  the  first  attempt  at  a  division  of  the  deposits  of  the  Coastal 
Plain  and  their  correlation  upon  scientific  grounds;  and  although  thus 
early  in  the  history  of  the  subject  detailed  comparisons  (which  are 
always  unsatisfactory)  were  made,  yet  the  knowledge  of  the  formations 
was  materially  advanced.    The  author  says: 

In  America  an  immense  tract  of  country,  extending  from  Long  Island  to  the  Sea 
of  >[exioo,  and  from  30  to  200  miles  in  widtli,  is  called  an  alluvial  formation.  From 
an  examination  of  fossils  brought  from  that  quarter  of  the  United  States,  from  a 
personal  inspection  of  some  of  its  strata,  and  the  perusal  of  most  of  the  pnblications 
u  hicli  bear  a  reference  to  it,  L  wish  to  suggest  that  what  is  termed  the  alluvial  for- 
mation in  the  geoloaical  maps  of  Messrs.  Maclure  and  Cleaveland  is  identical  and  con- 
temiioraneous  with  the  newer  Secondary  and  Tertiary  formations  of  France,  England, 
Spain,  Germany,  Italy,  Hungary,  Poland,  Iceland,  Egypt  and  Hindostan. 

The  deposits  of  various  portions  of  the  Middle  Atlantic  Slope  are 
considered  in  greater  or  less  detail,  and  correlations  with  the  strata  of 


26 


THE  EOCKNE  DEPOSITS  OF  MARYLAND 


other  portions  of  the  Coastal  Plain  and  with  Europe  are  attempted. 
The  author  states  in  short  that — 

Many  iiinrc  instances  might  be  atlvauced  to  establish  the  identity  nf  «  liat  has  been 
called  the  allnvial  district  in  America  with  the  Tertiary  forniation  ..I  i:iiul:ni(l  and  the 
continent  of  Europe.  The  fossil  shells  from  the  various  beds  wouhl  imt,  [lei  imps,  be 
exactly  lilie  those  of  Europe,  but  a  sufficient  number  would  be  found  so  to  establish 
their  relation  and  order  of  succession. 

During  the  year  1825  Jer.  A^an  Eeusselaer  delivered  in  the  Xew  York 
Athenaeum  a  course  of  geological  lectures  that  were  subsequently  pub- 
lislied  in  book  form.  The  author  adopted  the  classification  proposed 
by  Finch,  confining  his  descriptions,  liowever,  more  particularly  to  the 
formations  of  the  northern  Coastal  Plain. 

The  American  Journal  of  Science  for  1826  contains  a  communication 
by  James  Pierce  "  On  the  shell-marl  region  of  the  eastern  parts  of  Vir- 
ginia and  Maryland,"  in  which  reference  is  made  to  the  sections  on  the 
James  and  Potomac  rivers  and  to  the  "  shell  rock  "  at  Upper  Marlboro. 

A  few  years  later  (1828)  Professor  Lardner  Vanuxem.  through  his 
friend,  Dr.  S.  G.  Morton,  presented  the  criteria  for  a  more  complete  and 
definite  recognition  of  the  several  members  of  the  coastal  series,  and 
described  both  the  Cretaceous  and  Tertiary  formations.  In  this  article 
an  attempt  is  made  to  define  more  accurately  the  limits  of  tlie  Tertiary. 
The  author  states  that  much  that  had  been  designated  by  that  name 
properly  belongs  to  other  formations. 

Up  to  the  year  1830  all  investigations  of  the  stratigrai)hy  of  the  Ter- 
tiary had  been  carried  on  in  the  main  independently  of  a  study  of  the 
fossils.  Generic  identity  had  been  cited  as  ground  for  correlation,  and 
although  this  aided  largely  in  determining  the  limits  of  the  Tertiary 
itself,  furtlier  subdivisions  were  impracticable. 

The  publication  of  Conrad's  article  "  On  the  geology  and  organic  re- 
mains of  a  part  of  the  peninsula  of  Maryland,"  with  an  appendix  con- 
taining descriptions  of  new  species  of  fossil  shells,  inaugurated  a  new 
era  in  the  investigation  of  the  Coastal  Plain  strata.  It  is  true  that  Say 
had  already  described  several  Tertiary  species,  including  the  common 
Ostrea  compressirosira  of  the  Eocene  of  the  31  u Kile  Atlantic  Slope,  but, 
as  stated  in  Conrad's  paper,  he  did  not    draw  any  geological  inferences 
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from  the  organic  remains  examined."  Conrad  from  the  first  applied 
the  paleontological  evidence  he  had  acquired  to  an  interpretation  of  the 
stratigraphy;  and,  altliongli  many  of  his  conclusions  were  erroneous,  the 
knowledge  of  the  geology  of  the  Coastal  Plain  was  very  materially  ad- 
vanced by  his  work.  In  this  first  paper  such  well-known  early  Ter- 
tiary forms  as  TurrUdla  mortoni,  Cucullaea  gigantea,  and  Crassatella 
alacfonnis  are  figured  and  described,  while  the  presence  of  Venerirardia 
plaiiicosta  Lamarck  is  also  noted.  By  the  use  of  the  data  afforded  by 
these  investigations  the  strata  at  Fort  Washington,  were  correlated  with 
the  London  Clay  of  England. 

In  1832  Conrad  began  the  publication  (in  parts)  of  an  important 
work  entitled  "  Fossil  shells  of  the  Tertiary  formations  of  North 
America."  This  and  its  companion  volume  upon  the  "  Middle  Ter- 
tiary," commenced  some  years  later,  must  be  regarded  as  the  basis  of  all 
later  work  upon  American  Tertiary  paleontology.  In  the  earlier  publi- 
cation Conrad  regarded  the  deposits  in  the  vicinity  of  Fort  Washington, 
as  "Middle  Tertiary,"  and  correlated  them  with  the  London  Clay  and 
Calcaire  grassier  of  Europe,  and  the  Claiborne  beds  of  Alabama. 

Before  the  completion  of  Conrad's  first  work  above  mentioned  Lea 
jrablishcd  his  "  Contriljutions  to  geology,"  in  which  a  large  number  of 
Eocene  fossils  are  descriljed  and  the  stratigraphy  of  the  Tertiary  of  the 
Atlantic  Coastal  Plain  is  discussed.  In  this  work  the  term  Eocene  is 
first  applied  to  the  American  Lower  Tertiary  deposits,  although  the 
general  position  of  the  deposits  had  already  been  recognized  by  Conrad. 
The  latter,  however,  in  1834,  in  his  "  Observations  on  the  Tertiary  and 
more  recent  formations  of  a  portion  of  the  Southern  States,"  employs 
the  term  Eocene  for  the  Fort  Washington  deposits,  although  he  there 
regards  them  as  younger  than  the  Claiborne  beds,  and  even  suggests 
their  ]\Iioeene  age. 

During  the  same  year  Professor  William  B.  Eogers  made  his  first  con- 
triliution  to  the  Eocene  geology  of  Virginia,  and  although  this  article 
contained  little  of  real  importance,  it  is  of  interest  as  being  the  first  of 
a  series  of  important  publications  upon  the  geology  of  Virginia. 

Dr.  S.  G.  Morton,  whose  investigations  were  chiefly  confined  to  the 
Cretaceous,  gives  in  his  "  Synopsis,  etc.,"  published  at  this  time,  a 


28 


THE  EOCENE  DEPOSITS  OF  MAEYLAXD 


"  Catalogue  of  the  fossil  shells  of  the  Tertiary  formations  of  the  United 
States,"  in  which  many  of  the  Middle  Atlantic  Slope  forms  are  included. 

During  the  year  1835  several  important  contributions  were  made  to 
the  geology  of  the  Atlantic  Tertiary  region.  Conrad  published  his  in- 
vestigations upon  the  ]\[aryland-Vi)'ginia  Tertiary  area,  including  the 
description  of  two  new  species  of  Eocene  fossils.  Eogers  presented 
"  Further  observations  on  the  greensand  and  calcareous  marl  of  Vir- 
ginia," in  which  the  lithological  similarity  of  the  beds  to  the  greensand 
deposits  of  New  Jersey  is  dwelt  upon,  although  he  believes  that  the 
character  of  the  organic  remains  shows  the  strata  to  be  Eocene.  Jointly 
with  his  brother,  H.  D.  Eogers,  he  presented  to  the  Philadelphia  Acad- 
emy of  Natural  Sciences  the  first  portion  of  "  Contributions  to  the  geol- 
ogy of  the  Tertiary  formations  of  Virginia,"  in  which  several  new 
species  of  Eocene  fossils  are  described. 

While  the  investigations  hitherto  mentioned  were  being  carried  on 
privately,  the  three  states  constituting  that  portion  of  the  Middle  At- 
lantic Slope  now  under  consideration,  viz.,  Delaware,  Maryland,  and 
Virginia,  became  aroused  to  the  importance  of  official  geological  surveys 
of  their  areas. 

The  first  to  organize  such  a  survey  was  Maryland,  in  1833,  J.  T. 
Dueatel  being  appointed  State  Geologist.  Eeports  were  published  until 
1841,  but  the  information  they  contain  is  economic  rather  than  strati- 
graphic. 

The  Geological  Survey  of  Virginia  began  operations  in  1835,  under 
William  B.  Eogers  as  State  Geologist,  who  was  thus  able  to  continue 
much  more  systematically  than  hitherto  his  observations  upon  the  Ter- 
tiary belt.  The  first  report,  for  1835,  which  contains  a  general  state- 
ment regarding  the  "  Eocene  marl  district,"  and  most  of  the  subsequent 
annual  reports,  which  were  continued  until  1841,  include  more  or  less 
detailed  descriptions  of  the  Eocene  deposits.  Collectively  they  form 
the  chief  source  of  information  regarding  the  Eocene  stratigraphy  of 
Virginia. 

The  Geological  Survey  of  Delaware  was  short  lived.  Its  investiga- 
tions, under  the  direction  of  I.  C.  Booth,  State  Geologist,  extended  only 
over  the  seasons  1837  and  1838,  for  which  years  annual  reports  were 
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published,  and,  in  addition,  a  more  exhaustive  "Memoir"  in  1841;  but 
in  none  of  these  piTblications  was  the  Eocene  recognized  as  such. 

Conrad,  who  actively  continued  his  investigations,  made  an  import- 
ant contriljution  to  the  Eocene  of  the  Middle  Atlantic  Slope  in  1842 
in  his  "  Observations  on  a  portion  of  the  Atlantic  Tertiary  region,  with 
a  description  of  new  species  of  organic  remains." 

During  this  year  the  first  of  Lyell's  publications  upon  the  eastern 
Tertiary  belt  appeared  in  the  Proceedings  of  the  G-eological  Society  of 
London.  His  conclusions  were  derived  from  personal  observations,  and 
were  of  special  value  from  his  wide  knowledge  of  the  Tertiary  of 
Europe.  He  succeeded  in  explaining  many  points  in  American  Tert  iary 
stratigraphy  hitherto  imperfectly  understood.  The  narrative  of  his 
first  report  contains  the  following  statement: 

Haying  examined  tlie  most  important  Cretaceous  deposits  in  New  Jersey,  Mr. 
Lyell  proceeded  in  tlie  autumn  of  1841  to  investigate  tlie  Tertiary  strata  of  Virginia, 
tlie  Carolinas,  and  Georgia,  witli  a  view  to  satisfy  liimself,  tirst,  liow  far  tlie  leading 
divisions  of  Tertiary  strata  along  the  Atlantic  border  of  the  United  States  agree  in 
aspect  and  organic  contents  with  those  of  Europe;  and,  secondly,  to  ascertain 
whether  any  rocks  containing  fossils  of  a  character  intermediate  between  those  of 
the  Cretaceous  and  the  Eocene  beds  really  exist.  The  conclusions  at  which  he 
arrived  from  his  extensive  survey  are  given  briefly  as  follows:  (1)  The  only  Tertiary 
formations  which  the  author  saw  agree  well  in  their  geological  types  with  the  Eocene 
and  Miocene  beds  of  England  and  France  ;  (2)  he  found  no  secondary  fossils  in  those 
rocks  which  have  been  called  Upper  Secondary  and  supposed  to  constitute  a  link 
between  the  Cretaceous  and  Tertiary  formations. 

The  Eocene  deposits  upon  the  James  Eiver,  Virginia,  are  described 
in  this  paper.  In  his  subsequent  papers  bearing  upon  the  Eocene  of 
the  Middle  Atlantic  Slope  the  stratigraphy  of  the  Eocene  is  further 
considered  and  references  are  made  to  other  localities  which  he  visited. 

Murchison,  in  his  presidential  address  before  the  Geological  Society 
of  London  in  1843,  reviewed  the  results  of  Lyell's  investigations  in 
America  and  added  his  own  interpretation  of  a  few  points. 

During  the  years  immediately  subsequent  to  Lyell's  visit  many  im- 
portant articles  upon  the  Tertiary  apj^eared  from  the  pens  of  American 
geologists,  although  the  publications  dealt  more  largely  with  the  south- 
ern than  the  northern  deposits.  Conrad,  however,  made  additional 
observations  upon  the  Eocene  strata  of  the  Middle  Atlantic  Slope  and 
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described  a  uumber  of  new  species.  About  this  time  Henry  C.  Lea  pub- 
lished a  "  Catalogue  of  the  Tertiary  Testacea  of  the  United  States,"  in 
which  the  Middle  Atlantic  Slope  forms  are  included. 

Subsequent  to  1850  interest  in  the  Tertiary  geology  of  the  Middle 
Atlantic  Slope  seems  for  a  time  to  have  waned,  and  during  the  next 
twenty-five  years  very  few  investigations  were  carried  on  within  tlie  dis- 
trict. In  Maryland  two  surveys,  partly  of  a  geological  but  more  largely 
of  an  agricultural  nature,  were  inaugurated,  the  first,  under  James  Hig- 
gins,  producing  six  reports  between  1850  and  1858,  and  the  second 
under  Philip  T.  Tyson,  who  presented  two  reports  in  18G0  and  18G2. 
In  the  report  for  18G0  the  Tertiary  is  described  in  some  detail,  although 
no  attempt  is  made  to  establish  the  limits  of  its  several  divisions. 

Conrad  continued,  however,  to  carry  on  his  investigations  upon  the 
Atlantic  Tertiary  belt,  adding  to  the  number  of  new  fossil  forms  and 
publishing  two  catalogues  of  species. 

During  the  last  twenty-five  years,  and  particularly  in  the  latter  part 
of  this  period,  many  more  contributions  have  been  made  to  the  geology 
of  the  Middle  Atlantic  Sloi)e.  Among  those  who  have  given  the  subject 
attention  may  be  mentioned  McGee,  Heilprin,  Darton,  IThler,  Shattuck, 
Bibbins,  Harris  and  the  authors  of  this  report.  To  the  publications  of 
McGee  we  are  indebted  more  than  to  any  other  for  a  general  statement 
of  Coastal  Plain  conditions.  Although  some  modifications  have  been 
deemed  necessary  after  a  detailed  study  of  the  formations,  the  writers 
are  impressed,  from  a  careful  examination  of  large  portions  of  the  area, 
with  the  general  correctness  of  the  broad  principles  enunciated  by  him. 
Heilprin  has  devoted  considerable  attention  to  Atlantic  Coast  paleon- 
tology, comparing  several  of  the  Eocene  species  of  Maryland  and  Vir- 
ginia with  European  forms,  and  correlating  the  strata,  as  a  result  of 
these  investigations,  with  the  lower  members  of  the  English  and  French 
series.  Both  Darton  and  Uhler  have  studied  the  local  relations  of  the 
Eocene  deposits,  the  former  having  prepared  several  United  States  Geo- 
logical Survey  atlas  sheets  of  the  central  and  southern  portions  of  the 
district. 

Others  have  turned  their  attention  from  time  to  time  to  the  area,  and 
from  their  knowledge  of  other  districts  have  aided  to  a  greater  or  less 
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degree  in  interpreting  the  geology  of  the  Eocene  of  Maryland.  The 
articles  contributed  by  all  the  various  workers  in  this  field  are  given  in 
the  bibliography. 
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culture. 

Dover,  1841,  Svo,  xi  and  188  pp. 

The  author  gives  a  desci-iption  of  the  Upper  Secoudary  and  Tertiary  formations,  but 
does  not  distinguish  the  Eofonc. 

Clakk,  William  Bullock.  On  three  geological  excursions  made 
during  the  months  of  October  and  November,  1887,  into  the  southern 
counties  of  Maryland. 

Johns  Hopkins  Univ.  Circ,  vol.  vii,  1888,  pp.  05-67. 

Reference  is  made  in  this  article  to  the  Eocene  of  Upper  Marlboro  and  Port 
Tobacco. 

—  •  •  Third  annual  geological  expedition  into  southern  Maryland 

and  Virginia. 

Ibid.,  voL  ix,  1890,  pp.  69-71. 

Tlie  author  describes  the  Eocene  section  of  the  Potomac  river  valley  in  Maryland 
and  Virginia. 

■   Eeport  of  the  scientifie  expedition  into  southern  Maryland. 

Ibid.,  vol.  X,  1891,  pp.  105-109. 

JIuch  of  the  same  areas  are  described  in  this  report  as  in  the  preceding  paper. 

•   Correlation  Papers — Eocene. 

Bull.  83,  U.  S.  Geol.  Survejs  1891,  pp.  43-48,  80,  81,  85-87. 

The  author  gives  a  digest  of  the  literature  of  the  Eocene  of  the  Middle  Atlantic 
Slope,  as  well  as  a  description  of  the  deposits.  Correlation  is  made  with  the  lower  and 
middle  divisions  of  the  Gulf  series. 

 Outline  of  the  geology  and  physical  features  of  Maryland. 

The  Eocene. 

In  ^laryland,  its  Eesources,  Industries  and  Institutions,  Baltimore,  1893, 
pp.  53-56. 

In  this  report  the  author  gives  a  brief  description  of  the  Eocene  deposits  of  Maryland. 

—  •  The  climatology  and  physical  features  of  Maryland. 

First  Biennial  Eeport  :M(1.  State  Weather  Service,  1894,  pp.  38-39. 
Description  of  the  same  area  as  in  the  preceding  report. 

 •  Contributions  to  the  Eocene  fauna  of  the  Middle  Atlantic 

Slope. 

Johns  Hopkins  Univ.  Circ,  vol.  xv,  IS95,  pp.  3-6. 

This  article  contains  a  list  and  discussiou  of  the  Eocene  species  of  Delaware,  Mary- 
land and  Virginia,  with  the  description  of  :!2  new  forms.  The  part  upon  Corals  is  pre- 
pared by  Vaughan,  that  upon  For:\niiiiifi'ia  liy  I'.a.i^g. 

 •  The  Potomac  Eivcr  Section  of  the  Middle  Atlantic  Coast 

Eocene. 

Am.  Jour.  Sci.,  4th  ser.,  vol.  i,  1896,  pp.  3C5-374. 
A  detailed  section  of  the  Potomac  river  section  is  given. 
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  The  Eocene  Deposits  of  the  ]\Iiddle  Athmtic  Slope  in  Dela- 
ware, Maryland  and  Virginia. 

Bull.  141,  U.  S.  Geol.  Survey,  1896,  1G7  pp.  40  plates. 

A  general  discussion  of  the  geological  features,  distribution,  character  and  correlation 
of  the  deposits,  with  a  description  of  the  contained  fossils.  A  number  of  new  species 
are  added. 

  Outline  of  present  knowledge  of  the  Physical  Features  of 

Maryland,  embracing  an  account  of  the  Physiography,  Geology,  and 
Mineral  Eesources. 

iNId.  Geol.  Survey,  vol.  i,  1897,  pp.  195,  196,  217. 
The  Eocene  deposits  of  the  state  are  described. 

 Collection  of  Eocene  Fossils. 

Johns  Hopkins  Univ.  Circ,  vol.  xviii,  1898,  Xo.  137,  p.  18. 

The  author  substitutes  the  name  Pccteii  dalli  for  Pcctoi  rngtnvi  which  was  already 
pre-empted. 

Cleaveland.  Parker. — An  elementary  treatise  on  mineralogy  and 
geology.  Kemarks  on  the  geology  of  the  United  States  explanatory  of 
the  suhjoined  geological  map,  Boston,  1822,  785  pp. 

The  author  defines  the  limits  of  the  "  alluvial  deposits  "  and  in  general  terms 
describes  their  lithological  character. 

Conrad,  T.  A.  On  the  geology  and  organic  remains  of  a  part  of  the 
peninsula  of  Maryland. 

Jour.  Acad.  Kat.  Sci..  Phila.,  vol.  vi,  18?.0,  pp.  205-217. 

Reference  is  made  to  the  deposits  of  Fort  Washington  I'iscntaway,  and  correla- 
tion proposed  with  London  Clay  of  England.  The  paper  .ils..  <  ,,niniiis  orifiinal  descrip- 
tions of  Moiiodnnla  ylaiulula,  Tunitella  mnrtniii,  Cucullnta  (.liginitiu ,  and  Cmmitclla 
alacf<irtni>i  from  this  region. 

 •  Fossil  shells  of  the  Tertiary  formations  of  North  America, 

1832-1835,  56  pp.  (including  republication  No.  3),  20  pis. 

The  author  regards  the  deposits  in  the  vicinity  of  Fort  Washinatnn  as  "  Middle 
Tertiary,"  and  correlates  them  with  the  London  Clay.  Calcuhc  (/ro.ss/D-  nnd  ('laili(U-ne 
beds.    He  also  describes  Cardita  j(/a)i(cos?a  an<l  TtD  i  iKlhi  iiinrtmii  fvnm  t'is.  a t:i\\  :iy . 

 Observations  on  the  Tertiary  and  more  recent  formations  of 

a  portion  of  the  Southern  States. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  vii,  1834,  pp.  116-129. 

Mention  is  made  of  the  deposits  of  Fort  Washington,  which  are  considered  younger 
than  tlie  strata  at  Claiborne,  Ala.,  perhaps  Miocene  in  age. 

 Observations  on  the  Tertiary  Strata  of  the  Atlantic  Coast. 

Amer.  Jour.  Sci.,  vol.  xxviii,  1835,  pp.  104-111. 

Author  states  that  there  are  no  Eocene  species  common  to  the  I'lioceue. 

  Observations  on  a  portion  of  the  Atlantic  Tertiary  region. 

Trans.  Pennsylvania  Geol.  Soc.,  vol.  i.  1835,  pp.  335-341,  pi.  xiii. 
The  deposits  at  Upper  Marlboro  and  Piscataway,  and  City  Point,  Va.,  are  considered, 
and  Panopaca  eloimata  and  Turr'tnUa  huineram  from  Piscataway  descrilied. 
3 
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  'Notes  on  American  Geology.    Observations  on  characteristic 

Fossils,  and  upon  a  fall  of  Temperature  in  different  geological  epochs. 
Amer.  Jour.  Sci.,  vol.  xxxv,  1839,  pp.  237-251. 

Refers  to  the  Eocene  deposits  of  Upper  Marlboro  and  Piscataway  as  illustrations  of 
deposition  by  gentle  currents. 

 On  the  Silurian  system,  with  a  table  of  the  strata  and  char- 
acteristic fossils.    Observations  on  the  Plastic  Clay. 
Amer.  Jour.  Sci.,  vol.  xxxviii,  1840,  pp.  91-92. 

The  authors  discusses  the  relations  of  the  Plastic  Clay  to  the  fossiliferous  deposits 
at  Piscataway,  which  it  is  regarded  in  some  instances  to  overlie. 

 '■ —  Observations  on  a  portion  of  the  Atlantic  Tertiary  region, 

with  a  description  of  new  species  of  organic  remains. 
Proc.  Nat.  Inst.  Prom.  Sci.,  2ncl  bull.,  1842,  pp.  171-194. 

The  deposits  of  Upper  Marlboro,  Piscataway  and  Fort  Washington  are  referred  to 
the  Eocene  or  Lower  Tertiary,  and  at  the  same  time  correlated  with  the  London  Clay, 
Caleaire  grnssier,  Claiborne  beds,  etc.  The  author  also  describes  Ontrea  seUaefiyrmis 
from  City  Point,  Va.,  and  Pholadoinya  tnaryUtmlica  and  PlioJas  petrniia  from  Piscataway. 

 Observations  on  the  Eocene  formations  of  the  United  States, 

with  descriptions  of  species  of  shells,  etc.,  occurring  in  it. 

Amer.  Jour.  Sci.,  2nd  series,  vol.  i,  1846,  pp.  209-220,  395-405,  pis.  i-iv. 

The  article  contains  descriptions  of  Pholas  pctrnm^  Phnladomya  martjlaiuHca,  Pan- 
opaea  elonyata,  and  Crassatella  alaeformis  from  Piscataway,  and  Crasi^ateUa  palmula 
from  Upper  Marlboro. 

 Observations  on  the  Eocene  formation  and  descriptions  of 

one  hundred  and  five  new  fossils  of  that  period  from  the  vicinity  of 
Vicksburg,  Mississippi.    With  appendix. 

Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iii,  1847,  pp.  280-299. 

The  author  regards  the  Fort  Washington,  Piscataway  and  Upper  Marlboro  deposits 
as  lower  Eocene. 

  Observations  on  the  Eocene  formation  and  descriptions  of  105 

new  fossils  of  that  period  from  the  vicinity  of  Vicksburg,  Miss.  Appen- 
dix: Descriptions  of  new  Eocene  fossils  in  the  cabinet  of  Lardner 
Vanuxem. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  2nd  series,  vol.  i,  1848,  pp.  128-134,  pi.  xiv. 

The  author  considers  the  Maryland  and  Virginia  deposits  as  "  Lower  or  older 
Eocene  "  and  correlates  them  with  the  "  fossiliferous  sand  of  Claiborne  and  St.  Steph- 
ens, Ala.,"  etc.,  chiefly  from  the  presence  of  0.  »ellaeforn>is.  He  also  describes 
Ciilhcrea  subiinpreKsa,  C.  lenis,  C.  liciata.  C.  eversa,  and  Nueula  improcera  from  Hanover 
County,  Va. ;  Cyiherea  pyga  from  Stafford  County,  Va.,  and  Nucula  parilis  from  Upper 
Marlboro. 

  Notes  on  Shells. 

Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  1853,  p.  320. 

Cytherca  lenticularis  Kogers  is  referred  to  the  genus  Artemis  of  Poll. 
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 Eectification  of  the  generic  names  of  Tertiary  Fossil  Shells. 

Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  1854,  pp.  29-31. 

The  generic  names  of  several  Eocene  fossils  from  Maryland  and  Virginia  are  elianged. 

  Xotes  on  shells,  with  descriptions  of  new  fossil  genera  and 

species. 

Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xvi,  ISG-l,  pp.  211-214,  with  flgures. 
Descriptions  are  given  in  this  article  of  Pintocardia    ririjiniaiia  from  Pamnnkey 
River,  Va.,  and  Do.siiuopsw  mechii  from  •'  6  miles  east  of  AVashington,  D.  C." 

 —  Catalogue  of  the  Eocene  and  Oligocene  Testacea  of  the  United 

States. 

Amer.  Jotir.  Conch.,  vol.  i,  1865,  pp.  1-35. 

Among  other  forms  the  catalogue  contains  a  list  of  the  Eocene  species  of  the  Middle 
Atlantic  Slope. 

 Descriptions  of  new  Eocene  shells  and  references,  with  tig- 

nres,  to  published  species. 

Ibid.,  pp.  210-212,  pis.  xx,  xxi. 

The  author  describes  Lunalla  marnlandicn.  but  gives  no  locality. 

  Check  list  of  the  invertebrate  fossils  of  North  America 

(Eocene  and  Oligocene). 

Smithsonian  Misc.  Coll.,  vol.  vii,  186G.  art.  6,  pp.  1-41. 

The  Eocene  species  from  the  Middle  Atlantic  Slope  are  included  in  this  list. 

 Descriptions  and  illustrations  of  genera  of  shells. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1872,  pp.  50-55. 

The  author  describes  Latiarea  idnnea.  but  gives  no  locality. 

Dale,  W.  H.    Contributions  to  the  Tertiary  Fauna  of  Florida,  etc. 
Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pts.  i-v,  1890-1900,  pp.  1-947. 
The  biologii  al  and  geological  relations  of  many  of  the  JIaryland  and  Virginia  Eocene 
molluscan  species  are  discussed. 

 A  Table  of  the  North  American  Tertiary  Horizons  correlated 

with  one  another  and  with  those  of  Western  Europe,  with  annotations. 
18th  Ann.  Eept.  U.  S.  Geol.  Survey,  1898,  pt.  ii,  pp.  325-348. 
The  Maryland  Eocene  is  briefly  discussed. 

Dana,  Jajies  D.    Manual  of  Geology  (fourth  edition),  1895,  p.  888. 

Brief  reference  is  made  to  the  geology  of  the  Middle  Atlantic  Slope. 

Dartox,  X.  H.  Mesozoic  and  Cenozoic  formations  of  eastern  Vir- 
ginia and  Maryland. 

Bull.  Geol.  Soc.  Amer.,  vol.  ii,  1891.  pi.  x,  pp.  431-450. 

The  author  gives  a  description  of  the  Eocene  deposits  of  Maryland  and  Virginia,  and 
designates  them  the  "  Pamnnkey  formation." 
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 Outline  of  Ceuozoic  history  of  a  portion  of  the  Middle  At- 
lantic Slope. 

Jour,  of  Geol.,  vol.  ii,  1894,  pp.  568-587. 

The  physical  history  during  the  Eocene  period  is  briefly  referred  to,  and  the  rehit ion- 
ship  of  the  deposits  to  earlier  and  later  formations  is  stated. 

  Artesian  well  prospects  in  eastern  Virginia,  ]\Iaryland,  and 

Delaware. 

Trans.  Amer.  Inst.  Min.  Eng.,  vol.  xxiv,  1894,  pp.  372-379. 

The  lithological  character  of  the  .strata  is  discussed  and  several  deep  borings  are 
described. 

 — •  Fredericksburg  Folio,  Virginia  and  Maryland. 

U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  13,  Washington,  1894. 
The  author  describes  the  Eocene  deposits  of  the  area. 

 Artesian  Well  Prospects  in  the  Atlantic  Coastal  Plain  Eegion. 

Bull.  138,  U.  S.  Geol.  Survey,  1896,  228  pp.,  19  plates. 
Numerous  Eocene  sections  are  given. 

  Nomini  Folio,  Maryland  and  Virginia. 

U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  23,  Washing-ton,  1896. 
The  author  describes  the  Eocene  deposits  of  the  area. 

DuCATEL,  J.  T.    Annual  reports  of  the  geologist  of  Maryland  from 
1833  to  1841. 
Annapolis,  8vo. 

Only  brief  refoiciircs  tc  Eocene  deposits,  and  those  chiefly  of  an  economic  nature, 
are  found  scatten  ii  ilunimii  \he  reports. 

Feathebstomiaugh,  G.  W.  Geological  Eeport  of  an  examination 
made  in  1834  of  the  Elevated  Country  between  the  Missouri  and  Bed 
llivers. 

Washington,  1835,  8vo,  97  pp. 

The  author  refers  to  the  Eocene  deposits  of  Maryland,  especially  the  fossiliferous 
beds  at  Fort  Washington  and  correlates  them  with  "  Lyell's  Eoceue." 

Finch,  John.  Geological  essay  on  the  Tertiary  formations  in 
America. 

Amer.  Jour.  Sci.,  vol.  vii,  1S24.  31-43. 

This  article  contains  the  first  attempt  :it  a  differentiation  of  the  "  alluvial  formation  " 
of  tlie  Coastal  Plain.   The  Tertiaiy      i .  .  . lunimd. 

Finch,  J.    Travels  in  th''  L'liitL'd  States  of  America  and  Canada. 
London,  1833,  8vo,  355  pp. 

The  author  refers  to  the  geology  at  Fort  Washington. 

Fontaine,  W.  M.    Notes  on  the  Mesozoic  strata  of  Virginia. 

Amer.  Jour.  Sci.,  3rd  series,  vol.  xvii,  1879,  pp.  25-39,  151-157,  229-239. 
The  relations  of  the  Eocene  to  :Mesozoic  strata  are  indicated. 
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 The  artesian  well  at  Fort  Monroe,  Va. 

Tlie  Virginias,  vol.  iii,  1882,  pp.  18-19. 

Tlie  Tertiary  is  regardrd  as  having  a  tliicluiess  of  800  feet. 

Haeris,  Gilbert  D.  Eepublieation  of  Conrad's  Fossil  Shells  of  the 
Tertiary  Formations  of  North  America. 

Washington.  189:!,  8vo,  pp.  1-121,  pis.  i-xx. 

Tlif  rcimlilicatidu  of  Conrad's  important  nionograpli  on  Tertiary  ilollusca,  for  many 
years  out  of  inint,  lias  rendered  it  now  available  to  all  paleontologists. 

 On  the  geological  position  of  the  Eocene  deposits  of  Mary- 
land and  Virginia. 

Aiiier.  Jour.  Sci.,  3rd  series,  vol.  xlvii,  1894,  pp.  .301-304. 

The  Eocene  deposits  of  the  Middle  Atlantic  Slope  are  correlated  by  the  anthor  with 
the  Bell's  Landing  suhstage  of  the  Lignitic  of  the  Gnlf. 

  The  Lignitic  Stage. 

Bull.  Amer.  Pal.,  vol.  ii.  No.  9,  1897,  pp.  103-294  (1-102),  pis.  vii-xx  (i-xiv), 
and  vol.  iii,  No.  11,  1899,  pp.  1-22,  pis.  i-xii. 

JIany  species  found  in  the  Maryland  Eocene  are  described  and  figured. 

Haydex,  H.  H.  Geological  essay,  or  an  inqniry  into  some  of  the 
geological  phenomena  to  be  fonnd  in  varions  parts  of  America  and  else- 
where. 

Baltimore,  1820,  8vo,  viii,  412  pp. 

The  general  features  of  the  "  alluvial  formation  "  of  the  Coastal  Plain  are  described 
in  this  volume. 

Heilprix,  a.  a  comparison  of  the  Eocene  Mollusca  of  the  south- 
eastern United  States  and  western  Europe  in  relation  to  the  determina- 
tion of  identical  forms. 

Proe.  Acad.  Nat.  Sci.  Phila.,  vol.  xxxi,  1879,  pp.  217-225. 

Several  forms  linown  to  occur  in  Maryland  and  A'irginia  are  compared  in  this  article 
with  European  species. 

 On  the  stratigraphical  evidence  afforded  hy  the  Tertiary  fos- 
sils of  the  peninsula  of  Maryland. 
Ibid.,  vol.  xxxii,  1880,  pp.  20-33. 

The  author  calls  attention  to  the  few  Eocene  fossils  in  the  Maryland  strata,  and  the 
marked  difference  bet-ween  the  Eocene  and  Miocene  faunas, 

 •  Xote  on  the  approximate  position  of  the  Eocene  deposits  of 

Maryland. 

Ibid.,  vol.  xxxiii,  1881,  pp.  444-447. 

The  ilaryland  Eocene  is  regarded  as  "  nearly  equal  to  that  of  the  Thanet  sands  of 
England  and  the  Bracheux  sand  of  the  Paris  Basin,  or  of  the  English  Bognor  rock 
(Loudon  Clay)."  It  is  also  correlated  with  deposits  near  the  base  of  the  "  Buhrstone  " 
or  possibly  even  the  "  Eolignitic  "  of  the  Gulf. 
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  Xorth  American  Tertiary  Ostreidae. 

4th  Ann.  Eept.  U.  S.  Geol.  Surv.,  1882-83,  Washington,  18S4,  pp.  309-316. 
(Appendix  I  to  C.  A.  White's  Fos.sil  Ostreidae  of  Xortli  America). 
Gives  Ostrea  compressirnstrn   Say  CiODi.  O.  eversa  (310). 

  Contributions  to  the  Tertiary  geology  and  paleontology  of  the 

United  States. 

Philadelphia,  1884,  4to,  117  pp.  and  map. 

In  this  volume  the  author  give.s  a  full  discussion  of  the  Eocene  deposits  of  Delaware, 
Maryland  and  Virginia. 

■ —  The  Tertiary  Geology  of  the  Eastern  and  Southern  United 

States. 

Jour.  Acad.  'Sat.  Sci.,  Pliila.,  2nd  ser..  vol.  ix',  1884,  pp.  115-154,  map. 

A  monographic  study  of  the  formations  and  a  correlation  of  the  different  areas 
among  themselves  and  with  those  of  Europe.  Description  of  Eocene  and  Miocene  forma- 
tions of  Maryland. 

  On  some  new  species  of  Eocene  ]\Iollusca  from  the  southern 

United  States. 

U.  S.  Nat.  Mus.  Proc,  vol.  iii.  ISSG,  pp.  149-152  and  plate. 
This  article  contains  a  description  of  CiasaateUa  clecliim. 

 Explorations  on  the  West  Coast  of  Florida. 

Trans.  Wagner  Free  Inst.  Sci.,  vol.  i,  1887. 

The  relation  of  the  Maryland  Eocene  to  that  of  Xew  Jersey,  Alabama,  Mississippi 
and  of  Europe  is  briefly  indicated  (p.  127). 

Heineich,  0.  J.    The  Mesozoic  formation  in  Virginia. 

Trans.  Am.  Inst.  Min.  Engs.,  vol.  vi,  1878,  pp.  227-274. 
The  relations  of  the  Eocene  to  Mesozoic  strata  are  indicated. 

HiGGiNS,  James.  Eeports  of  the  State  agricultural  chemist  of  Mary- 
land for  1850,  1852,  1853,  1854,  1856,  and  1858. 

These  reports  contain  brief  references  to  the  Eocene  deposits,  chiefly  of  an  econ- 
omic character. 

HoTCHKiss,  Jed.  Virginia:  a  geographical  and  political  summary, 
embracing  a  description  of  the  State,  its  geology,  soils,  minerals,  climate, 
etc. 

Eichmond,  1876,  8vo,  pp.  iv,  319,  and  4  maps. 

The  book  contains  a  description  of  the  Eocene  deposits  of  Virginia,  based  largely  on 
the  earlier  observations  of  Rogers. 

Kalm,  Peter.  En  Eesa  til  Xorra  America.  Stockholm,  1753-1T61, 
8°,  3  vols.,  with  English,  German,  and  French  translations. 

This  work  contains  the  earliest  recorded  observations  on  the  geology  of  the  Coastal 
Plain. 
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Lea,  Henry  C.  Catalogue  of  the  Tertiary  Testacea  of  the  United 
States. 

Proo.  Acad,  ^■^lt.  Sci.  Phila.,  vol.  iv,  1848,  pii.  93-107. 

The  author  inchules  iu  his  list  the  names  of  the  Eocene  fossils  from  the  Middle 
Atlantic  Slope. 

Lea,  Isaac.    Contributions  to  geology. 

Philadelphia,  1833,  8\o,  227  pp.  and  6  plates. 

The  Fort  Washington  deposits  are  correlated  by  the  author  with  those  of  Claiborne, 
Ala.,  and  a  description  is  given  of  many  forms  from  the  latter  locality,  some  of  which 
have  since  been  found  in  Maryland. 

Lyell,  Charles.  On  the  Tertiary  formations  and  their  connection 
with  the  chalk  in  Virginia  and  other  parts  of  the  United  States. 

Proe.  Geol.  Soe.,  London,  vol.  iii,  1842,  pp.  735-742. 

The  article  contains  a  description  of  the  James  River  Eocene  deposits,  and  the  im- 
portance of  Venericarclia  planiaista  as  a  type  fossil  is  discussed. 

 On  the  Miocene  Tertiary  strata  of  Maryland,  Virginia,  and 

North  and  South  Carolina. 

Proc.  Geol.  Soe.,  London,  vol.  iv,  1845,  pp.  547-563;  Quart.  Jour.  Geol.  Soc, 
London,  voL  i,  1845,  pp.  413-429. 

The  author  refers  to  the  Eocene  in  several  of  the  sections  that  are  given. 

  Observations  on  the  white  limestone  and  other  Eocene  or 

older  Tertiary  formations  of  Virginia,  South  Carolina,  and  Georgia. 

Proc.  Geol.  Soc,  London,  vol.  iv,  1845,  pp.  563-576;  Quart.  Jour.  Geol.  Soc, 
London,  vol.  i,  1845,  pp.  429-442. 

The  author  gives  a  description  of  the  Eocene  deposits  of  the  James  Kiver,  as  well 
as  of  the  Richmond  and  Petersburg  areas.  The  occurrence  of  Venericardia  pJanicamta 
and  of  a  form  similar  to  OsUea  heUovacina  of  Europe  is  mentioned. 

Maclure,  W.  Observations  on  the  geology  of  the  United  States,  ex- 
planatory of  a  geological  map. 

Trans.  Amer.  Philos.  Soc,  old  series,  vol.  vi,  1809,  pp.  411-428. 

  Observations  on  the  geology  of  the  United  States  of  North 

America,  etc. 

Ibid.,  new  series,  vol.  i,  1817,  pp.  1-92. 

 Observations  on  the  geology  of  the  United  States  of  America. 

Philadelphia,  1817,  8vo,  130  pp. 

In  the  publications  of  Maclure  the  entire  Coastal  Plain  is  referred  to  the  "  alluvial 
formation."  A  translation  of  the  first  article  above  mentioned  appeared  in  the  Journal 
de  Physique,  vol.  Ixix,  1.809,  pp.  204-213,  and  vol.  Ixxii,  1811,  pp.  137-165,  and  of  the 
second  article  in  Leonard's  Zeitschrift,  Band  I,  1826,  pp.  124-1.38. 

Maury,  M.  F.  Physical  survey  of  Virginia.  Eichmond,  i,  1868,  8°, 
90  pp.;  ii,  IS'TS,  8°,  142  pp. 

This  publication  contains  several  references  to  the  stratigraphical  relations  of  the 
Eocene. 
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McGee,  W  J    Three  formations  of  the  Middle  Atlantic  Slope. 

Amer.  Jour.  Sci.,  .3rcl  ser.,  vol.  xxxv,  1888,  pp.  120-143,  328-330,  367-388,  448- 
466. 

The  author  discusses  the  general  features  of  Coastal  Plain  stratigraphy,  and  refers 
to  tlie  contact  of  the  Eocene  and  Potomac  in  Virginia. 

  Map  of  the  United  States  exhibiting  the  present  status  of 

knowledge  relating  to  the  areal  distribution  of  geologic  groups. 

Fifth  Ann.  Eept.  U.  S.  Gool.  Survey,  38S5,  p]).  3('i-38.  map  as  pi.  ii. 

This  map,  compiled  from  vai-imis  so\ircos,  shows  on  a  small  scale  the  distribution  of 
the  Eocene  deposits  in  the  Middle  Atlantic  Slope. 

 The  Lafayette  formation. 

Twelfth  Ann.  Eept.  U.  S.  Geol.  Survey,  1892,  pp.  347-521,  pis.  xxxii-xli. 
The  Eocene  deposits  of  the  :Middle  Atlantic  Slope  are  described  and  the  physical 
history  of  the  formation  is  pointed  out. 

 Geology  of  Washington  and  Vicinity. 

Guide  to  Washington  and  its  Scientific  Institutions,  1891,  pp.  38-64;  and 
Congres  Geologique  International.  Compte  Eendu,  5me  Session,  Washington 
1891,  pp.  219-251,  1893. 

Article  prepared  with  the  collaboration  of  G.  H.  Williams,  N.  H.  Darton  and  Bailey 
Willis.    Contains  description  of  the  Eocene  by  Darton. 

Miller,  S.  A.  North  American  Mesozoic  and  Cenozoic  geology  and 
paleontology. 

Cincinnati,  1881,  8vo,  338  pp. 

Brief  general  statements  regarding  the  Eocene  deposits  of  the  Middle  Atlantic  Slope 
are  made  by  the  author. 

Morton,  S.  G.  Geological  observations  on  the  Secondary,  Tertiary, 
and  Alluvial  formations  of  the  Atlantic  Coast  of  the  United  States  of 
America.    Arranged  from  the  notes  of  Lardner  Vanuxem. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  vol.  vi,  1829,  pp.  59-71. 

The  attempt  is  made  by  the  author,  in  a  general  way,  to  delimit  more  accurately  the 
scvt  ial  liirnKitiniis  of  the  Atlantic  Coastal  Plain,  although  at  that  time  the  Eocene  was 
iiul  (lilTi.r.'iiliated. 

 Synopsis  of  the  organic  remains  of  the  Cretaceous  group  of 

the  United  States.  Appendix:  Catalogue  of  the  fossil  shells  of  the 
Tertiary  formations  of  the  United  States. 

Philadelphia,  8vo,  1834,  88,  8  pp. 

(Abst.)  Amer.  Jour.  Sci.,  vol.  xvii,  1835,  pp.  377-381. 

The  author  gives  in  his  catalogue  the  Atlantic  Tertiary  species  which  had  been  up 
to  that  time  described. 

 Additional  Observations  [to  Synopsis]. 

Philadelphia,  8vo,  1835,  4  pp. 

The  author  adds  Oryphaea  vomer  to  the  Eocene  forms  from  Upper  Marlboro  and 
Piscataway. 
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MuRCiiisoN,  E.  I.  Secondary  and  Tertiary  rocks  and  superficial  de- 
posits of  jSTortli  America. 

Proc.  Geol.  Soc,  London,  vol.  iv,  1843,  pp.  127-133. 

The  author  reviews  the  results  of  Lyell's  investigations  upon  the  Tertiary  strata  of 
America,  adding  his  own  interpretation  of  some  points. 

XiCKLES,  John  M.,  and  Bassler,  Ray  S.  A  Synopsis  of  American 
Fossil  Bryozoa. 

Bull.  173,  U.  S.  Geol.  Survey,  1900,  p.  72. 

Upper  Marlboro  is  included  In  the  list  of  Eocene  localities. 

Pierce,  J.  Practical  remarks  on  the  shell-marl  region  of  the  eastern 
parts  of  Virginia  and  Maryland,  and  upon  the  bituminous  coal  forma- 
tion in  Virginia  and  the  contiguous  region. 

Amer.  Jour.  Sci.,  vol.  ii,  1826,  pp.  54-59. 

Reference  is  made  to  the  localities  at  Upper  Marlboro,  and  Potomac  Creelc. 

EoGERS,  W.  B.  On  the  discoA^ery  of  greensand  in  the  calcareous  de- 
posits of  eastern  Virginia,  and  on  the  probable  existence  of  this  sub- 
stance in  extensive  beds  near  the  western  limits  of  our  ordinary  marl. 

Farmer's  Register,  vol.  ii,  1834.  Reprinted  in  the  Geology  oi  the  Virginias, 
1884,  iDp.  3-9. 

The  author  refers  in  a  general  way  to  the  greensand  deposits  of  eastern  Virginia, 
which  he  compares  with  similar  beds  in  New  Jersey. 

■  Further  observations  on  the  greensand  and  calcareous  marl  of 

Virginia. 

Farmer's  Register,  :Ma3-,  1835.  Reprinted  in  Geology  of  the  Virginias, 
1884,  pp.  11-20. 

In  this  publication  the  author  rualies  the  first  announcement  of  the  occurrence  of  the 
Eocene  in  Virginia. 

 Eeport  of  the  geological  reconnoissance  of  the  State  of  Vir- 
ginia, made  under  the  appointment  of  the  Board  of  Public  Works,  1835. 
Eichmond,  1836,  4°,  52  pp.  and  plate. 

Reprinted,  Phila.,  1836,  8vo,  143  pp.  and  plate,  and  in  Geology  of  the  Vir- 
ginias, 1884,  pp.  21-122. 

This  report  contains  a  general  statement  regarding  the  "  Eocene  Marl  District  "  of 
eastern  Virginia,  with  a  description  of  the  lithologic  character  of  the  strata  in  the 
different  river  valleys. 

 Eeport  of  the  progress  of  the  geological  survey  of  the  State 

of  Virginia  for  1836.    Eichmond,  1837.  4°,  14  pp. 

Reprinted,  Phila.,  1838,  8vo,  and  in  Geology  of  the  Virginias,  1884,  pp.  123- 
145. 

The  Eocene  deposits  of  the  peninsula  between  the  Potomac  and  Rappahannock  rivers 
are  described  by  the  author. 
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 Eeport  of  tlie  jDrogress  of  the  geological  survey  of  the  State 

of  Virginia  for  1837.    Richmond,  1838,  4°,  24  pp. 

Eeprinted,  Phila.,  1838,  8vo,  and  in  Geology  of  the  Virginias,  1884,  pp.  147- 
188. 

Brief  mention  is  made  of  the  Eocene  deposits  on  the  James  River. 

  Report  of  the  progress  of  the  geological  survey  of  the  State 

of  Virginia  for  1839.    Richmond,  1840,  8°,  161  pp. 

Eeprinted  in  Geologj'  of  the  Virginias,  1884,  pp.  245-410. 

In  this  report  the  author  describes  in  much  detail  the  "  Tertiary  Marl  region  south 
of  the  James  River." 

 Report  of  the  progress  of  the  geological  survey  of  the  State 

of  Virginia  for  1840.    Richmond,  1841,  8°,  132  pp. 
Reprinted  in  Geology  of  the  Virginias,  1884,  pp.  411-535. 

This  report  contains  a  description  of  the  "  Tertiary  Marl  region  between  the  Potomac 
and  the  Rappahannock  rivers,"  and  also  of  the  "  Tertiary  beds  in  the  vicinity  of 
Richmond." 

 Infusorial  deposit  of  Virginia  in  the  Fort  Monroe  artesian 

well. 

The  Virginias,  vol.  iii,  1882,  pp.  151-152.  Eeprinted  in  Geology  of  the 
Virginias,  1884,  pp.  733-7:!r). 

The  character  of  the  Eocene  strata  penetrated  in  the  well-boring  is  given  at  various 
depths. 

Rogers,  W.  B.  and  H.  D.  Contributions  to  the  geology  of  the  Ter- 
tiary formations  of  Virginia. 

Trans.  Amer.  Philos.  Soc,  new  series,  vol.  v,  1837,  pp.  319-341;  vol.  vi,  1839, 
pp.  347-370,  371-377,  pis.  26-30.  Eeprinted  in  Geology  of  the  Virginias,  1884. 
.  pp.  659-673,  pis.  i-v. 

The  authors  describe  Nucula  cuUellifnrmi^,  N.  parva,  and  Cytherea  omta  from 
Cog-gins  Point,  James  River,  <Mn-a  xiiiiiasit  from  Evergreen,  James  River,  Ciicullaca 
trau^vcrfia  and  Venericardia  axcia  from  King  George  County,  CuciiUaea  oymclnia  ami 
CrasMttclla  caiJii-craniuni  from  the  iieninsula  between  the  Potomac  and  Rappahannock 
rivers,  and  Cjjthcrea  lenticular  in  from  •'eastern  Virginia." 

  The  same  [abstract]. 

Proc.  Amer.  Philos.  Soc,  vol.  i,  1S39,  pp.  SS-90. 

RuEFiN,  Edmund.    Description  of  a  ntit  found  in  Eocene  marl. 

Amer.  Jour.  Sci.,  2nd  series,  vol.  ix,  1850,  pp.  127-129. 

The  author  describes  a  nut  found  in  the  Eocene  marl  of  the  Pamunkey  River,  Virginia. 

Say,  Thomas.    An  account  of  some  of  the  fossil  shells  of  Maryland. 

Jour.  Acad.  Nat.  Sci.,  Philadelphia,  vol.  iv,  1828,  pp.  124-155,  pis.  7-K!. 
In  this  article  Ostrea  com  press  irostra  is  described,  but  no  locality  is  given. 

ScHOPF,  J.  D.  Beytrage  zur  mineralogischen  Kenntniss  des  ostlichen 
Theils  von  Nordamerica  und  seiner  Gebiirge.  Erlanger,  8°,  1787, 
194  pp. 

The  author  gives  the  result  of  his  observations  in  the  eastern  United  States,  referring 
to  some  of  the  more  striking  features  of  the  Atlantic  Coastal  Plain. 
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TuoMEY,  M.  Discovery  of  a  chambered  univalve  fossil  in  the  Eo- 
cene Tertiary  of  James  Eiver,  Virginia. 

Amer.  Jour.  Sci.,  vol.  xliii,  1842,  p.  187. 

This  iirtirlc  •  niitaiiis  some  conclusions  of  the  author  reg.irding  the  stratigraphy  of  the 
Eocene,  based  on  a  section  exposed  in  a  shaft  sunlc  at  Evergreen  on  the  James  River. 

Tysox,  Philip  T.    First  report  of  Philip  T.  Tyson,  State  agricul- 
tural chemist,  to  the  House  of  Delegates  of  Maryland,  January,  1860. 
Annapolis,  1S60,  Svo,  xi,  145,  and  20  pp.  and  one  map. 

The  author  describes  the  Tertiary  formations  collectively,  stating  that  the  work  has 
not  profiressed  far  enough  to  separate  the  different  divisions,  although  he  refers  to  the 
Eocene  greensand  marl. 

 New  topographical  atlas  of  the  State  of  Maryland,  etc.  1873. 

This  worli  contains  a  general  statement  regarding  the  geology  of  Maryland,  including 
a  description  of  the  Eocene. 

TJhler,  p.  E.  Observations  on  the  Eocene  Tertiary  and  its  Creta- 
ceous associates  in  the  State  of  Maryland. 

Trans.  Maryland  Acad.  Sci.,  vol.  i,  1888,  pp.  10-32. 

 Additions  to  observations  on  the  Cretaceous  and  Eocene  for- 
mations of  Maryland. 

Trans.  Maryland  Acad.  Sci.,  vol.  i,  1889-1890,  pp.  45-72. 

  Notes  and  illustrations  to  "  Observations  on  the  Cretaceous 

and  Eocene  formations  of  Maryland." 

Trans.  Maryland  Acad.  Sci.,  vol.  i,  1890,  pp.  97-104. 

The  above  articles  contain  an  extensive  description  of  the  Eocene  and  a  discussion 
of  its  relations  to  the  Cretaceous. 

Van  Eensselaer,  J.  Lectures  on  geology.  New  York,  8°,  1825, 
350  pp. 

The  author  accepts  the  conclusions  of  Finch  regarding  the  so-called  "  Alluvial  forma- 
tion," and  describes  briefly  the  Tertiary  formations  of  the  Northern  Atlantic  Coastal 
Plain. 

Vaughan,  T.  AVayland.  Contributions  to  the  Eocene  Fauna  of  the 
Middle  Atlantic  Slope.  Coelenterata. 

Johns  Hopkins  Univ.  Circ,  1895,  vol.  xv,  p.  6. 

The  author  describes  Paracijathus  (?)  clarheanun  and  Turhinolia  acuticostata  from 
Potomac  Creelx. 

  The  Eocene  Deposits  in  the  Middle  Atlantic  Slope  in  Dela- 
ware, Maryland  and  Virginia.  Coelenterata. 
Bull.  141,  U.  S.  Geol.  Survey,  1896,  pp.  89-91. 
The  same  forms  are  described  as  in  the  above  article. 

 Eocene  and  Lower  Oligocene  Corals  of  the  United  States. 

Monograph  U.  S.  Geol.  Survey,  T\o.  xxxix,  Washington,  1900. 

The  author  describes  in  much  detail  the  coral  species  from  Maryland  and  Virginia.  • 
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Gexeral  Stratigraphic  Eelatioxs. 

Our  kiiowlodge  of  the  Tertiary  geology  and  paleontology  of  the  Middle 
Atlantic  Slope  has  been  largely  increased  since  the  days  of  Conrad  and 
Eogers,  yet  few  fields  have  afforded  better  ojipurt unities  in  recent  years 
for  continued  investigation,  since  very  divergent  opinions  have  prevailed 
and  even  to-day  find  expression  in  the  different  int('r})retations  of  the 
data. 

Both  the  Eocene  and  the  Xeocene  divisions  of  the  Tertiary  in  this 
area  have  broad  surface  exposures,  and  are  represented  by  character- 
istic sections  along  the  leading  waterways.  Botli  are  also  highly  fossilif- 
erous,  although  the  Neocene  shows  a  greater  diversity  of  species  than 
does  the  Eocene.  This  difference,  however,  is  not  so  great  as  one  would 
infer  from  a  perusal  of  the  literature,  since  a  large  number  of  Eocene 
species,  many  of  them  very  common,  have  been  until  recently  imrecog- 
nized,  or  at  least  unrecorded. 

A  brief  discussion  of  the  general  relations  of  the  Coastal  Plain  de- 
posits in  the  Middle  Atlantic  Slope  is  essential  to  a  clear  comprehen- 
sion of  the  Eocene  formations.  A  more  detailed  history  of  the  several 
groups  of  deposits  will  be  found  in  other  volumes  of  the  Survey. 

The  Coastal  Plain  consists  geologically  of  a  series  of  formations  that 
were  deposited  as  moderately  thin  sheets,  one  above  another,  along  the 
eastern  border  of  the  crystalline  belt,  elsewhere  referred  to  as  the  Pied- 
mont Plateau.  The  coastal  deposits  are  slightly  inclined  eastward,  so 
that  successively  later  members  of  the  series  are  encountered  in  passing 
from  the  interior  of  the  country  toward  the  coast. 

From  the  beginning  of  deposition  in  the  coastal  region  until  the  pres- 
ent time  sedimentation  has  apparently  been  constantly  in  progress  over 
some  portions  of  the  area.  Differential  movements  of  the  sea-floor,  with 
its  accumulated  sediments,  took  place,  however,  from  time  to  time,  so 
that  the  formations  present  much  complexity  along  their  western  mar- 
gins. It  is  not  uncommon  there  to  find  certain  members  of  the  series 
lacking,  as  renewed  deposition  carried  a  later  formation  beyond  its  pre- 
decessors. In  the  absence  of  distinctive  fossils,  the  discrimination  of 
the  different  horizons  at  such  points  is  often  attended  with  great  \m- 
certainty. 
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Fig.  l.-FAHM-  AND  WOOD-LAND  ALONG  SOUTH  RIVER. 


Fig.  2.-FARM-LAND  NLAll  ANNAPOLIS  WATER  WORKS. 
VIEWS   OF   SURFACE   OF   EOCENE  COUNTRY. 
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Deformation  has  also  affected  the  region  to  a  limited  extent,  the 
strata  being  slightly  warped,  so  that  the  plane  of  bedding  does  not  main- 
tain a  uniform  strike  and  dip.  This  is  particularly  marked  along  the 
western  border  of  the  area.  There  have  also  been  slight  displacements 
in  various  localities.  McGee  '  has  described  one  of  these,  while  others 
have  been  observed  by  the  junior  author  of  this  report. 

It  seems  highly  probable  that  every  geological  period  from  the  Creta- 
ceous (possibly  Upper  Jurassic)  to  the  Pleistocene  is  represented,  al- 
though in  one  or  two  instances  the  lack  of  characteristic  fossils  renders 
the  taxonomic  position  of  certain  formations  difficult  of  absolute  deter- 
mination. 

CRETACEOUS. 

The  Cretaceous  (in  part  possibly  Upper  Jurassic)  is  extensively  repre- 
sented in  the  Middle  Atlantic  Slope.  The  deposits  of  this  period  con- 
sist of  a  series  of  basal  formations  that  has  been  designated  the  Potomac 
group,  comprising  the  Patuxent,  Arundel,  Patapsco  and  Karitan  forma- 
tions, none  of  which  was  deposited  under  marine  conditions,  overlain  in 
succession  by  the  Matawan,  Monmouth,  and  Eancoeas  formations,  which 
are  distinctly  marine  in  origin.  All  but  the  Potomac  formations  gradu- 
ally disappear  southward,  that  group  alone  of  the  Cretaceous  deposits 
being  recognized  in  Virginia.  Unconformities  characterize  the  several 
members  of  the  Potomac  group  while  the  marine  deposits  are  also  \m- 
conformable  to  the  older  strata. 

The  Potomac  group  consists  chiefly  of  sands  and  clays,  the  former 
frequently  arkosic,  with  gravel  at  certain  points  where  the  shore  accu- 
mulations are  still  preserved.  The  deposits  of  the  Patuxent  formation 
are  highly  arkosic,  the  sands  and  clays  showing  both  a  vertical  and  a 
horizontal  gradation  into  one  another.  The  sand  layers  are  seldom 
widely  extended,  being  generally  lenticular  masses,  which  rapidly  dimin- 
ish in  thickness  from  their  centers.  Dark  colored  clays  abound  in  the 
Arundel  formation  and  have  yielded  large  amounts  of  nodular  carbonate 
of  iron.  Highly  colored  and  variegated  clays  largely  make  up  the 
Patapsco  formation.    Thick-bedded  and  widely  extended  white  sands 

I  7th  Ann.  Kept.,  U.  S.  GeoL  Survey,  pp.  616-633. 
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with  interstratified  clays  characterize  the  Earitan  formation.  Tlie  fos- 
sils consist  chiefly  of  the  bones  of  dinosaurian  reptiles  and  of  leaf  im- 
pressions, the  former  confined  to  the  Arundel  formation,  the  latter  pre- 
dominating in  the  Patapsco  and  Earitan  formations.  Tlie  plants  show 
beyond  a  doubt  the  Cretaceous  age  of  the  two  upper  formations  while 
the  reptiles  have  been  regarded  by  high  authority  to  be  upper  Jurassic. 

The  Matawan  formation  is  formed  largely  of  fine  sands  and  clays, 
clearly  stratified,  and  in  the  case  of  the  clays  often  laminated.  The 
clays  and  sandy  clays  are  generally  dark,  often  black,  in  color.  They 
are  commonly  micaceous,  and  at  time  sparingly  glauconitic.  The  very 
homogeneous  and  persistent  character  of  the  beds  is  in  marked  contrast 
to  the  deposits  of  the  Potomac  group  which  they  overlie.  The  fossils 
consist  largely  of  marine  Mollusea  which  indicate  the  upper  Cretaceous 
age  of  the  deposits. 

The  Monmouth  formation  consists  chiefly  of  greensand  deposits, 
although  the  glauconitic  element  is  not  so  pronounced  or  so  persistent 
south  of  the  Chesapeake  as  in  the  more  northern  districts.  The  strata 
are  more  arenaceous,  and  as  a  result  the  materials  weather  more  readily, 
showing  generally  in  greater  or  less  degree  the  characteristic  reddish 
color  of  the  hydrated  peroxide  of  iron.  The  common  and  characteristic 
Grypliaea  vesicularis,  Exogyra  costaia,  and  BelemnUdla  americana  are 
widely  found,  with  other  typical  forms. 

The  Eancocas  formation  is  also  largely  composed  of  greensands,  gen- 
erally more  glauconitic  than  the  Monmouth  formation,  although  at 
times  somewhat  argillaceous.  The  strata  are  much  weathered  where 
exposed,  and  often  appear  as  a  firm  red  rock,  the  grains  being  cemented 
by  the  iron  oxide.  The  deposits  have  afforded  Terebratula  harlani, 
Orypliaea  hryaui,  and  other  characteristic  species  of  tlie  New  Jersey  area. 

EOCENE. 

The  Eocene  is  represented  in  the  Middle  Atlantic  Slope  by  a  group  of 
deposits  stretching  along  the  eastern  margin  of  the  Coastal  Plain  and 
overlying  the  Cretaceous  formations  unconformably.  They  will  be 
described  in  much  detail  in  the  following  pages. 

The  deposits  consist  largely  of  greensand  marls,  whieli  may,  how- 
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ever,  by  weathering,  lose  their  characteristic  green  color,  and  by  the 
deposition  of  a  greater  or  less  amount  of  hydrous  iron  oxide  become 
firm  red  or  brown  sandstones  or  incoherent  red  sands.  At  times,  notably 
in  Southern  Maryland  and  Virginia,  the  strata  become  highly  argilla- 
ceous, the  glauconitic  elements  largely  or  quite  disappearing.  Infre- 
quently coarse  sands  and  even  gravels  are  found,  the  latter  chiefly  toward 
the  base  of  the  formation  and  near  the  ancient  shore  line,  especially 
toward  the  northeast  in  central  and  eastern  Maryland. 

Very  commonly  the  shells  of  organisms  are  so  numerous  as  to  form 
the  chief  constituent  of  certain  beds.  Notwithstanding  these  facts,  the 
deposits  are  remarkably  homogeneous,  although  recent  investigations 
have  shown  the  possibility  of  dividing  the  deposits  into  two  well-marked 
formations  on  both  lithologic  and  faunal  groimds.  The  lower  or  Aquia 
formation  is  much  more  highly  arenaceous  than  the  upper  or  Nanje- 
moy  formation  which,  particularly  in  its  lower  part,  is  generally  highly 
argillaceous.  The  Aquia  formation  is  also  much  more  calcareous  than 
the  Nanjemoy  formation,  indurated  layers  frequently  appearing  in  the 
former. 

NEOCENE. 

The  Neocene  deposits  occupy  the  region  to  the  southeast  of  and  over- 
lie the  Eocene.  The  lower  beds  comprise  the  Chesapeake  group,  so 
named  from  the  superb  sections  found  exposed  on  the  shores  of  Chesa- 
peake Bay,  and  recognized  to  consist  of  three  well-defined  formations; 
the  upper  beds  comprise  the  Lafayette  formation.  The  Neocene  de- 
posits lie  unconformably  upon  those  of  the  Eocene  and  overlap  them 
along  their  western  border,  where  they  idtimately  come  to  rest  upon 
the  Cretaceous  toward  the  northeast.  They  are  in  turn  unconformably 
overlain  by  the  Pleistocene  deposits. 

The  Chesapeake  group  consists  of  sands,  clays,  marls,  and  diatomace- 
ous  beds.  The  latter,  composed  almost  exclusively  of  the  tests  of  dia- 
toms, are  chiefly  confined  to  the  lower  portion  of  the  liasal  formation, 
where  they  afford  striking,  light-colored  bluffs  along  many  of  the  larger 
stream  channels.  The  nearly  pure  diatomaceous  earth  reaches  a  thick- 
ness of  30  or  40  feet,  although  the  remains  of  diatoms  are  found  scat- 
tered in  greater  or  less  amounts  throughout  much  of  the  overlying  strata. 
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The  greater  portion  of  the  Chesapeake,  however,  is  composed  of  variously 
colored  sands  and  clays,  with  which  are  frequently  mingled  vast  numhers 
of  molluscan  shells.  Sometimes  the  shelly  materials  form  so  large  a 
proportion  of  the  deposits  as  to  produce  nearly  pure  calcareous  strata, 
which  in  a  partially  comminnted  state  may  become  cemented  into  hard 
limestone  ledges.  The  organic  remains  are  very  numerous  and  show 
the  Neocene  age  of  the  deposits.  Their  great  number  early  attracted 
the  attention  of  geologists,  in  whose  writings  descriptions  of  them  are 
frequently  found.  Several  faunas  have  Ix'cn  distinguished  on  the  basis 
of  which,  as  well  as  on  stratigraphic  and  structural  grounds,  a  number  of 
well-defined  formations  have  been  recognized  by  the  State  Geological 
Survey. 

Covering  the  Chesapeake  deposits  in  places,  is  a  formation  composed 
of  gravel,  sand,  and  clay,  which  thus  far  has  afforded  no  distinctive 
fossils  upon  which  to  base  a  determination  of  its  geologic  age.  From 
the  fact  that  the  deposits  rest  unconformably  upon  the  underlying 
Chesapeake,  and  are  in  turn  imconfonnably  overlain  liy  tin'  Picistocinie, 
they  have  been  thought  to  represent  the  late  Xinccnc  m  I'lioccne. 
The  apparent  similarity  of  these  deposits  to  those  in  Mississippi,  des- 
cribed by  Hilgard  render  the  name  of  the  Lafayette  formation,  has  led 
to  the  adoption  of  the  same  name  for  the  strata  of  the  Atlantic  Coast. 
The  beds  of  the  Lafayette  are  very  irregularly  stratified,  and  often 
change  rapidly  within  narrow  limits.  Toward  the  ancient  shore-line  the 
deposits  are  of  coarse  gravel,  through  which  is  scattered  a  light-colored 
sandy  loam,  the  whole  cemented  at  times  by  hydrous  iron  oxide  into  a 
more  or  less  compact  conglomerate.  The  eastward  extension  of  the 
formation  shows  a  gradual  lessening  of  the  coarser  elements  and  a  larger 
admixture  of  loam.  Arkosic  materials  are  also  present  throughout  the 
formation,  while  the  coloring  and  manner  of  weathering  are  highly 
characteristic,  the  exposed  surfaces  presenting  what  is  known  as  case- 
hardening. 

PLEISTOCENE. 

Superficially  overlying  the  deposits  hitherto  described,  and  with 
marked  variations  in  thickness,  composition,  and  structure,  is  the  Pleis- 
tocene, which  lies  at  various  elevations  from  near  sea-level  to  200  feet 
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EOCENE,  PLATE  III. 


Fig.  2.— blocks  of  zone  9,  LARGKLY  COxMPOSED  OF  TL'RRITEI.LA  MORTON!. 
VIEWS  OF    EOCENE  SECTIONS. 
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in  the  different  portions  of  the  region.  From  its  typical  development 
in  the  District  of  Columbia  all  the  Pleistocene  deposits  of  the  Middle 
Atlantic  Slope  received  the  name  of  Coluinbia  formation  by  McGee  who 
described  three  distinct  phases,  viz.,  the  fluvial,  the  interfluvial,  and  the 
low-level.  Later  Darton  recognized  high-level  and  low-level  phases 
which  he  called  earlier  and  later  Columbia.  More  recently  Shattuck. 
of  the  State  Geological  Survey,  has  shown  that  greater  complexity  ex- 
ists in  the  Maryland  Pleistocene  deposits  than  had  been  before  recog- 
nized, and  that  the  later  Columbia  will  have  to  be  further  divided,  at 
least  locally.  The  Pleistocene  deposits  consist  of  gravel,  sand,  clay  and 
loam,  the  materials  in  general  becoming  finer  and  more  fully  stratified 
with  distance  from  the  old  shore-line  and  river-channels.  In  the  latter 
instance  they  at  times  contain  large  numbers  of  marine  molluscan  shells, 
forming  a  characteristic  calcareous  marl.  In  general,  however,  the  or- 
ganic remains  consist  largely  of  the  branches  and  leaves  of  terrestrial 
plants,  many  of  which  are  exquisitely  preserved. 

Distribution  of  the  Strata. 

The  Eocene  strata  of  the  Middle  Atlantic  Slope  form  a  belt  of  varying 
width,  extending  from  northeast  to  southwest,  somewhat  to  the  west  of 
the  center  of  the  Coastal  Plain.  This  belt  has  been  traced  almost  con- 
tinuously from  the  southern  portion  of  Newcastle  county,  Delaware,  to 
the  valley  of  the  Nottoway  river,  in  southern  Virginia.  Although  at 
times  buried  beneath  later  deposits,  the  Eocene  presents  fine  exposures 
along  all  the  leading  stream-channels,  while  not  infrequently  broad 
outcrops  of  the  formation  appear  at  the  surface  in  the  intervening 
country. 

DELAWARE. 

In  Delaware  the  Eocene  is  found  apparently  only  near  the  Maryland 
line  and  slightly  to  the  south  of  the  central  portion  of  Newcastle  county, 
where  it  occupies  a  restricted  portion  of  the  country  between  Appoquini- 
mink  Creek  on  the  north  and  Old  Duck  Creek  on  the  south.  Toward 
Delaware  Bay  the  formation  entirely  disappears,  the  Neocene  resting 
directly  upon  the  Cretaceous.    Even  in  the  limited  area  where  found 
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the  Xeocene  deposits  widely  cover  the  Eocene,  so  that  in  the  absence  of 
large  streams  satisfactory  exposures  of  the  strata  are  not  found. 

MARYLAND. 

In  eastern  Maryland  the  conditions  of  outcrop  become  more  favorable, 
although  the  Neocene  deposits  still  cover  the  higher  portions  of  the 
country  while  the  Pleistocene  beds  often  fill  the  valleys  and  cover  the 
lowlands  adjacent  to  the  Bay.  Several  fine  sections  are  found  in  the 
drainage  basin  of  the  Chester  river  in  both  Kent  and  Queen  Anne's 
counties,  the  width  of  outcropping  beds  broadening  from  a  few  miles  at 
the  boundary  to  more  than  10  miles  in  some  places,  and  reaching  quite 
to  the  valley  of  the  Sassafras  river.  On  the  western  side  of  the  Chesa- 
l)eake  the  Eocene  is  much  more  extensively  developed  than  upon  the 
eastern,  and  covers  wide  areas  in  Anne  Arundel,  Prince  George's,  and 
Charles  counties. 

In  Anne  Arundel  county  the  best  sections  are  found  along  the  Severn 
and  South  rivers  and  their  tributaries.  The  highland  forming  the 
neck  below  the  lower  Magothy  and  Severn  rivers  is  largely  composed  of 
Eocene  beds,  the  most  western  exposure  being  found  at  Mount  Misery, 
near  Bound  Bay,  Severn  river,  at  an  altitude  of  100  feet,  while  eastward 
it  reaches  to  water-level.  The  higher  portions  of  the  area  between  the 
Severn  and  South  rivers  are  also  largely  made  up  of  Eocene  deposits,  as 
is  also  the  land  to  the  southwest  of  the  latter  stream  and  between  it  and 
the  valley  of  the  Patuxent  river.  Throughout  the  southern  portion  of 
the  coimty  the  Eocene  is,  however,  capped  by  the  Neocene  and  Pleisto- 
cene formations  along  the  central  highland. 

Much  of  the  western-central  portion  of  Prince  George's  county  is  com- 
posed of  Eocene  strata,  many  fine  sections  occurring  along  the  western 
branches  of  the  Patuxent  river.  Along  the  Potomac  the  strata  are 
found  in  numerous  bold  bluffs,  while  broad  exposures  appear  in  the 
valleys  of  many  of  the  larger  tributaries,  notably  in  Piscataway  and  ]\Iat- 
tawoman  creeks.  Upper  Marlboro,  on  the  eastern  side,  and  Fort  Wash- 
ington on  the  western  side  of  the  county  are  among  the  best  known 
localities  for  Eocene  fossils  in  the  Middle  Atlantic  Slope. 

In  Charles  county  the  Eocene  is  confined  to  its  western  half,  fine  sec- 
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tions  being  found  at  Clifton  Beach,  along  Port  Tobacco  Eiver,  and  at 
Popes  Creek.  Since  the  deposits  are  in  general  at  lower  levels  than  in 
Prince  George's  county,  on  account  of  the  easterly  dip  of  the  beds,  the 
surface  outcrops  are  largely  covered  by  the  Neocene  and  Pleistocene 
formations. 

VIRGINIA. 

The  most  complete  section  of  the  Eocene  in  the  whole  Middle  Atlantic 
Slope  is  afforded  by  the  series  of  high  bluffs  on  the  western  bank  of  the 
Potomac  river  between  Aquia  Creek  and  Mathias  Point,  in  eastern  Staf- 
ford and  northern  King  George  counties.  The  peninsula  between  the 
Potomac  and  Rappahannock  rivers  is  to  a  large  extent  formed  of  the 
Eocene  greensands,  which  also  appear  in  places  along  the  banks  of  the 
latter  stream,  outcropping  beneath  the  Columbia  formations.  The 
higher  levels  of  the  intervening  country  are  generally  capped  by  the 
Neocene  formations. 

Southward  the  Eocene  deposits  are  continued  in  eastern  Spottsyl- 
vania  and  in  Caroline  counties.  Fine  bluffs  of  the  characteristic  marls 
appear  on  the  south  bank  of  the  Rappahannock  at  several  points  above 
Port  Royal,  but  in  the  valley  of  the  Mattapony  they  are  much  less  prom- 
inent, although  occurring  at  frequent  intervals.  An  extensive  cover  of 
Neocene  deposits  occiipies  the  higher  portions  of  the  country. 

In  the  valley  of  Pamunkey  river  and  its  tributaries,  particularly  in 
Hanover  county,  important  outcrops  of  the  Eocene  are  found.  Many 
of  the  fossils  described  by  Conrad  and  Rogers  were  obtained  from  this 
area. 

Farther  south,  in  the  valley  of  the  James  river,  are  many  of  the  most 
notable  occurrences  of  the  Eocene  in  the  whole  region.  At  Richmond, 
City  Point,  Evergreen,  and  Tar  Bay  prominent  exposures  are  found, 
the  two  latter  localities  particularly  being  rich  in  organic  remains.  At 
Petersburg  and  vicinity  the  Eocene  is  exposed  in  the  valley  of  the  Appo- 
mattox, but  the  sections  are  in  the  main  poor.  South  of  Petersburg  the 
only  exposure  so  far  as  known  is  at  Boiling's  Bridge,  on  the  Nottoway 
river. 
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General  Character  of  the  Deposits, 
composition-. 

The  Eocene  deposits  of  the  Middle  Athiiitic  Slope  are  typically  glau- 
conitic,  and  are  found  in  their  nnweathcred  state  either  as  dark  gray  or 
green  sands  or  clays.  The  glauconite  varies  in  amount  from  A'ery  nearly 
pure  beds  of  that  substance  to  deposits  in  whicli  the  arenaceous  and 
argillaceous  elements  }>redoniinate,  although  the  strata  arc  generally 
very  homogeneous  througli  considerable  thicknesses.  At  certain  hori- 
zons the  shells  of  organisms  arc  found  commingled  with  the  glauconitic 
materials  in  such  nundx-rs  as  largely  to  make  up  the  beds,  producing 
what  is  known  as  a  greensand  marl.  These  beds  are  at  times  so  indu- 
rated as  to  form  true  limestone  ledges.  This  latter  phase  is  seen  ty])i- 
cally  developed  both  at  Fort  \^  ashiiigton  and  Aquia  Creek,  interstrati- 
fied  with  the  unconsolidated  greensand  layers. 

When  the  glauconite  is  weathered  the  deposits  lose  their  character- 
istic gray  or  green  color  and  generally  become  lighter  gray  with  reddish 
or  reddish-brown  streaks  or  Ijands,  or  may  be  entirely  of  the  latter  color. 
This  change  to  red  beds  particidarly  characterizes  the  Eocene  deposits 
of  the  northern  portion  of  the  area,  from  the  Patuxent  valley  to  the 
Delaware  line.  Throughout  much  of  this  territory  the  beds  are  coarse 
sands  and  become  predominently  so  toward  the  northeast.  This  type  of 
material  is  m  cII  seen  on  Mount  Misery  on  the  north  bank  of  the  Severn 
river  and  at  various  points  on  the  Chester  river,  where  it  is  often  ce- 
mented into  a  ferruginous  sandstone.  In  the  less  completely  weathered 
portions  of  the  formation  farther  south  the  change  is  indicated  by  the 
mottled  yellow  and  brown  appearance  of  the  more  superficial  beds,  many 
of  the  glauconitic  grains  still  showing  their  green  color  when  crushed. 
Thin  iron  crusts  at  times  appear  in  strata  of  this  character. 

It  is  noteworthy  that  in  the  northern  portion  of  the  area  the  cement- 
ing medium  of  the  indurated  beds  is  either  ferruginous  or  siliceous 
while  in  the  southern  portion  it  is  chiefly  calcareous. 

When  the  glauconite  is  largely  or,  more  rarely,  entirely  absent  in  the 
original  materials,  the  deposits  consist  of  black  or  gray  sands  or  clays, 
the  latter  at  times  micaceous,  and  in  a  few  instances  carbonaceous. 

A  microscopical  examination  of  several  selected  s]iecimens  from  dif- 
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ferent  portions  of  the  area  shows  that  the  land-derived  elements  of  the 
deposits  are  mainly  quartzose,  quartz  grains  predominating.  Fragments 
of  crystalline  rooks  occur,  while  numerous  constituent  and  accessory 
minerals  derived  from  them  are  found. 

Chemical  analyses  of  several  ty])ical  specimens,  made  by  Mr.  Peter 
Fireman,  of  Colundjian  University,  give  the  following  results: 

ANALYSES  OF  MARLS. 


Nanjemoy. 

Aquia. 

L 

n. 

III. 

Woodstock. 

Aquia  Creek. 

Winchester. 

SiO^  

60.87 

31.. 58 

49.08 

Al20,-I-Fe503  a  

23.  6 S 

7.70 

41 . 25 

MgO  

1.05 

.76 

CaO  

1.66 

36.78 

None. 

Na,0  

.38 

.59 

.43 

K„0  

.77 

.37 

.39 

3.. 58 

0.76 

1.31 

CO^  

3.17 

39 . 79 

..55 

Volatile  at  red  beat  less  COj.  . 

3.84 

.21 

6.27 

P,0,  

None. 

.09 

.  13 

98.. 57 

98.93 

100. 16 

73.48 

25 . 36 

52.30 

a  Considerable  Fe„0.,  in  all  samples. 
STRIKE  AND  DIP. 

The  strike  of  the  Eocene  deposits  in  Delaware  and  Maryland  is  ap- 
proximately northeast  and  southwest,  while  in  Virginia  the  prevailing 
trend  is  more  nearly  north  and  south.  This  change  in  direction  of 
strike  takes  place  in  the  area  between  the  Patuxent  and  Rappahannock 
rivers,  chiefly  in  the  Potomac  basin. 

Careful  measurements  made  at  each  of  the  local  sections  show  the 
dip  of  the  strata  to  be  on  the  average  about  12^  feet  to  the  mile.  The 
Turritella  bed  (Zone  9),  which  has  an  elevation  of  62  feet  at  its  base  in 
the  Aquia  Creek  section,  has  descended  to  25  feet  in  the  Potomac  Creek 
section,  3  miles  distant,  while  the  indurated  layer  (Zone  5),  which  stands 
at  24  feet  at  the  western  end  of  the  Aquia  Creek  section,  has  passed 
below  tide  level  2  miles  to  the  southeastward.  Similar  measurements 
made  at  Woodstock  and  in  some  of  the  intervening  ravines  do  not  change 
the  average  estimate  of  the  dip  found  at  the  two  ])oints  first  mentioned. 
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There  are  some  exceptions  to  this  general  average,  however,  and  a  local 
dip  of  22  feet  per  mile  was  observed  above  Popes  Creek. 

THICKNESS. 

It  is  evident,  therefore,  that  on  this  basis  of  calculation  the  thickness 
of  the  Eocene  strata  in  this  area  imist  exceed  200  feet,  although  it  will 
probably  fall  short  of  300  feet,  the  amount  claimed  by  Darton. 

The  results  obtained  from  a  study  of  the  various  section-lines  and 
well-borings  show  that  the  average  thickness  of  the  deposits  is  some- 
what more  than  200  feet,  although  estimates  based  on  the  Potomac 
river  section,  as  well  as  on  well-borings  in  the  area  to  the  east  of  Fred- 
ericksburg, show  that  it  somewhat  exceeds  that  amount  in  this  portion 
of  the  Middle  Atlantic  Slope. 

The  extensive  covering  of  post-Eocene  deposits  in  many  portions  of 
the  region  renders  it  impossible  to  obtain  data  upon  which  an  estimate 
can  be  based,  and  the  results  of  further  well-boring  will  be  awaited  with 
interest.  From  the  facts  already  obtained  it  seems  probable  that  there 
is  a  slight  thickening  of  the  beds  to  the  eastward  along  the  line  of  dip. 

Origin  of  the  Materials. 

As  regards  their  origin,  the  chief  constituents  of  the  Eocene  deposits 
of  the  Middle  Atlantic  Slope  may  be  grouped  under  three  heads,  viz.: 
First,  the  arenaceous  and  argillaceous  elements,  which  are  land-derived; 
second,  the  calcareous  elements,  which  are  of  organic  origin;  and  third, 
the  glauconitic  elements,  which  are  of  secondary  formation. 

The  arenaceous  and  argillaceous  materials  were  undoubtedly  orig- 
inally derived  from  the  crystalline  rocks  of  the  Piedmont  Plateau,  with 
an  indefinite  admixture  from  the  Paleozoic  formations  of  the  Appala- 
chian region. 

The  organic  remains,  which  consist  very  largely  of  the  shells  of  mol- 
lusks,  are  generally  so  slightly  worn  or  broken  as  to  justify  the  belief 
that  they  were  little  disturbed  prior  to  their  burial  by  the  sediments  in 
which  they  are  now  found  entombed.  They  have,  however,  lost  con- 
siderably by  solution  since  they  were  deposited,  the  calcareous  matter 
removed  serving  as  a  cement  to  produce  the  limestone  layers  found  at 
several  horizons  in  the  southern  ]\Iaryland  and  northern  Virginia  area. 
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The  glaiicouitic  elements  are  secondary  in  character  and  were  formed 
in  situ.  Since  they  enter  so  largely  into  the  formation  of  the  Eocene 
greensands,  their  character  and  origin  will  be  considered  somewhat  more 
fully. 

ORIGIN  OF  GREENSAND. 

Great  light  has  been  thrown  upon  this  subject  by  the  results  of  the 
deep-sea  dredgings  which  have  been  made  in  recent  years  by  the  vessels 
sent'  out  on  scientific  expeditions  under  government  auspices.  The 
most  important  of  these  expeditions  was  that  of  the  Challenger,  sent  out 
by  the  British  Government  in  the  years  1872-76.  In  the  report  upon 
the  deep-sea  deposits,  based  upon  the  dredgings  of  that  expedition. 
Professors  Murray  and  Eenard,  the  authors,  present  the  results  of  their 
researches  as  to  the  character  and  distribution  of  greensand,  and  at  the 
same  time  propose  a  theory  to  account  for  the  chemical  changes  Avhich 
have  taken  place  to  produce  the  mineral  glauconite,  its  chief  constituent. 

The  glauconite  occurs  both  in  existing  seas  and  in  geological  deposits 
as  minute  grains,  seldom  exceeding  1  millimeter  in  diameter,  although 
these  grains  may  at  times  become  agglomerated  into  nodules  several 
centimeters  in  diameter  by  means  of  a  phosphatic  cement.  The  grains 
are  always  more  or  less  rounded,  and  at  times  mammillated,  with  irregu- 
lar surface  outline.  They  are  generally  black  or  dark  green  in  color, 
but  become  brighter  green  upon  being  crushed.  The  surface  of  the 
grain  is  sometimes  covered  with  fine  puncti;res,  while  at  other  times  it 
is  smooth  and  shining.  Some  of  these  glauconite  grains  are  distinct 
internal  casts  of  foraminifera  and  of  other  calcareous  shells;  but  more 
often  they  are  only  indistinct  reproductions  of  the  form  of  the  chambers 
and  show  no  definite  connection  with  the  organisms  in  which  they  orig- 
inated. In  the  Eocene  deposits  the  foraminiferal  easts  are  less  distinctly 
seen  than  in  the  deposits  of  recent  seas,  yet  even  here  they  are  not  un- 
common. 

It  is  estimated  that  glauconitic  deposits  cover  approximately  1,000,000 
square  miles  of  the  sea  floor,  while  they  are  found  at  nearly  all  geolog- 
ical horizons  from  the  Cambrian  up.  On  the  present  ocean  floor  they 
are  limited  to  those  portions  adjacent  to  the  coasts,  and  for  the  most 
part  along  the  higher  parts  of  the  continental  slopes.  Avhere  land- 
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derived  materials  are  deposited  in  perceptible  yet  small  amounts.  The 
production  of  glauconite  seldom  reaches  to  greater  depths  than  900 
fathoms,  and  most  commonly  takes  place  between  100  and  200  fathoms. 
The  entrance  of  large  rivers  into  the  sea  or  the  prevalence  of  strong 
currents  bearing  sediment  tends  to  interfere  with  its  formation,  so  that 
its  area  of  distribution  is  seldom  continuous  for  great  distances. 

Although  glauconite  is  not  known  to  be  formed  except  in  the  pres- 
ence of  land-derived  materials,  its  production  is  accomplished  through 
the  intervention  of  foraminifera.  Their  connection  with  the  formation 
of  glauconite  was  first  shown  by  Ehrenberg'  in  1855,  as  the  result  of  a 
study  of  greensand  from  many  deposits  in  Europe  and  America.  Pro- 
fessor Bailey "  in  the  succeeding  year  stated  that  the  formation  of  green- 
sand  is  likewise  taking  place  on  the  floor  of  existing  seas  and  probably 
under  the  same  conditions  that  existed  in  past  geological  time. 

According  to  Murray  and  Eenard,  the  chambers  become  filled  with 
muddy  sediment,  and  "  if  we  admit  that  the  organic  matter  inclosed  in 
the  shell,  and  in  the  mud  itself,  transforms  the  iron  in  the  mud  into 
sulphide,  which  may  l)e  oxidized  into  hydrate,  sulphur  being  at  the 
same  time  liberated,  this  sulphur  would  become  oxidized  into  sulphuric 
acid,  which  would  decompose  the  fine  clay,  setting  free  colloid  silica, 
alumina  being  removed  in  solution;  thus  we  have  colloid  silica  and  hy- 
drated  oxide  oi  iron  in  a  state  most  suitable  for  their  combination." 
The  potash  which  is  necessary  to  complete  the  composition  of  glauco- 
nite is  regarded  as  derived  from  the  decomposition  of  the  fragments  of 
crystalline  rocks  or  their  common  constituents,  orthoclase  and  white 
mica. 

Two  conditions,  then,  are  requisite  for  the  fornuition  of  glauconite: 
First,  the  deposition  of  mineral  particles  of  land-derived  origin;  and 
second,  the  presence  of  foraminifera.  In  the  absence  of  either,  glauco- 
nite will  not  be  produced.  On  the  other  hand,  it  is  retarded,  and  finally 
ceases  altogether,  as  the  amount  of  deposition  of  land-derived  materials 
increases  adjacent  to  the  coasts.  Only,  then,  within  circumscribed 
limits,  which  are  constantly  subject  to  modification,  is  the  formation  of 
glauconite  possible. 

1  Abbamll.  K.  Akad.  Wiss.  zu  Berlin,  185.5,  pp.  8.5-176. 
2Proc.  Boston  Soc.  Nat.  Hist.,  vol.  v,  1856,  pp.  364-368. 
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Glanconite  seldom,  if  ever,  occurs  pure  in  nature,  bnt  is  mixed  with 
greater  or  less  amounts  of  arenaceous  materials,  producing  what  is 
known  as  greensand,  a  terjn  which  is  commonly  made  to  emljrace  the 
argillaceous  deposits  as  well,  particularly  when  the  glauconite  grains 
are  visible,  although  they  are  more  correctly  green  clays.  When  the 
deposits  are  distinctly  calcareous,  they  are  generally  known  as  green- 
sand  marls.  No  definite  percentage  of  any  of  the  constituents  is  re- 
quired, and  as  they  are  so  commonly  intermingled  the  terms  just  des- 
cribed are  used  somewhat  indiscriminately. 

DEPTH  OF  SEDIMENTATION. 

The  depth  at  which  sedimentation,  as  shown  by  the  existing  Eocene 
strata,  took  place  cannot  be  definitely  determined,  but  the  character 
of  both  the  deposits  and  the  fauna  points  to  seas  of  moderate  depth, 
probably  from  100  to  300  fathoms  in  the  southern  portion  of  the  area; 
while  the  coarser  and  less  glauconitic  materials  to  the  northward  sug- 
gest even  shallower  depths.  Bagg  reports  the  foraminifera  to  be  mainly 
of  shallow^  water  types  while  the  other  classes  of  organisms  are  chiefly  of 
the  same  character. 

The  glauconitic  materials  of  which  the  formations  are  so  largely  com- 
posed show  that  sedimentation  must  have  been  slow,  but  whether  this 
was  due  to  the  fact  that  the  deposition  went  on  far  from  the  shore-line 
or  to  the  fact  that  the  rivers  were  draining  a  surface  approaching  base- 
level  cannot  be  satisfactorily  determined,  although  recent  work  on  the 
physical  history  of  the  Appalachian  region  since  the  Cretaceous  points 
to  the  latter  explanation  as  probable. 

StratigraphiCx\.l  and  Paleontological  Characteristics. 
The  Eocene  deposits  of  Maryland  and  adjacent  states  were  described  in 
1891  by  Mr.  N.  H.  Darton  "  of  the  T.  S.  Geological  Survey  under  the 
name  of  the  Pamunl-C!/  formation.  More  detailed  investigations  by  the 
authors  of  this  report  indicate  that  sufficient  lithologic  and  paleonto- 
logic  differences  exist  to  warrant  the  establishment  of  two  foi'inational 
units  instead  of  one.    The  presence  of  an  argillaceous  bed  at  the  base 

1  BulL  GeoL  Soc.  Amer.,  voL  ii,  1891,  p.  411. 


58 


THE  EOCENE  DErOSITS  OF  MAUYLAXD 


of  the  upper  member  has  been  shown  to  persist  very  generally  through- 
out the  area.  M'hile  the  beds  above  and  below  are  sufficiently  distinct  as 
regards  their  lithologic  and  faunal  characteristics  to  be  distinguished 
readily  everywhere  by  the  geologist  in  the  field.  It  is  therefore  evident 
that  every  interest  will  be  subserved  by  the  establishment  of  two  forma- 
tions, and  they  will  be  thus  recognized  both  in  the  text  and  on  the 
accompanying  map.  Each  of  these  formations  also  represents  a  well- 
defined  paleontological  stage  and  each  is  again  divided  into  two  clearly 
defined  members  or  sul^stages,  and  the  latter  again  subdivided  locally 
into  zones. 

FORMATIONS  AND  FAUNAL  STAGES.' 

The  two  formational  units  of  the  Eocene  of  Maryland  are  known  as 
the  Aquia  formation  and  the  jSTaxjemoy  foematiox,  names  derived 
from  localities  in  the  Potomac  valley  where  the  deposits  of  each  division 
are  typically  developed.  Each  is  characterized  by  a  well-marked  fauna, 
representing  a  clearly-defined  paleontological  stage." 

The  formations  are  in  each  instance  divided  into  two  members  which 
represent  an  equal  number  of  paleontological  si\bstages.  The  Aquia 
FORMATION  is  divided  into  a  basal  Piscataivay  member  or  substage,  and  an 
overlying  Paspolaitsa  member  or  substage;  and  the  Naxjemoy  forma- 
tion is  divided  into  a  lower  Potapaco  member  or  substage  and  an  upper 
Woodstock  member  or  substage. 

These  various  divisions  are  shown  in  the  following  table: 

GUOUP.  FOUMATIONS  OU  STAGES.        MEMBERS  OR  SUBSTAGES. 

f  Xanjemoy.          j  Woodstock. 

I  I  Potapaco. 
Pamunkey.  -| 

I  (  Paspotansa. 

[  Aquia.                j  Piscataway. 

'  In  discussing  the  various  divisions  of  the  Maryland  Eocene  deposits  a  distinction  is 
drawn  between  stratigraphic  and  paleontologic  units  ;  the  former  are  designated  as 
formations  and  members,  the  latter  as  stages  and  substages.  As  tlieir  limits  are  the 
same  the  same  name  is  employed  for  each. 

-  The  senior  author  in  an  earlier  publication  (U.  S.  G.  S.,  Bull.  141,  p.  39)  divided  the 
Pamunliey  on  the  basis  of  its  contained  fauna  into  the  Aquia  and  W^oodstocli  stages. 
Later  investigation  has  shown  that  the  fauna  from  the  Woodstock  beds  constitutes 
simply  a  substage,  and  that  this  fauna  together  with  the  fauna  more  lately  discovered 
in  the  undt-rlyini;-  beds,  and  called  the  Potapaco  substage,  comprises  a  larger  division 
now  termed  the  Nanjemoy  stage  and  formation. 
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Several  species  have  been  found  which  are  common  to  all  the  substages 
of  the  Pamunkey.    They  are: 

Volutililhes  petrosKs  (Courad).  Corbula  oniscus  Conrad. 

Calyptraea  aperta  (Solander).  Tellina  virginiana  Clark. 

Cadulus  abri/ptns  Meyer  and  Aldrich.       Modiolus  alabamensis  Aldrich. 

Still  other  forms  are  foimd  in  both  the  Aquia  and  Nanjemoy  stages, 
although  not  recognized  in  all  the  substages.  The  following  species 
have  been  found  in  the  Piscataway,  Paspotansa,  and  Potapaco  substages, 
but  are  not  known  in  the  AVoodstock,  viz.: 

TornatcUaea  belht  Conrad.  LvnatUt  marylandica  Conrad. 

CylicJina  peniista  Clark.  Ottrea  (Oryphaeostreu)  vomer  (Morton). 

The  following  have  been  found  in  the  Pasjjotansa  and  Potapaco  sub- 
stages,  viz.: 

CaUjplraphoriis  trinodiferus  Conrad.         Dentaliuni  mnsissippiensis  Conrad. 

The  following  form  ranges  from  the  Paspotansa  through  the  Potapaco 
and  Woodstock  substages,  viz.: 

Fecten  chocUwensis  Aldrich. 

The  following  forms  have  been  found  only  in  the  Piscataway,  Pas- 
potansa and  Woodstock,  viz. : 

Myliobatis  copeanas  Clark.  Lucina  iMcri  Clark. 

Odoniaspix  cuspidaUt  (Agassiz).  UucuUaea  gigantea  Conrad. 

Strepsidwra  siibscalartna  Heilprin.  Nodosaria  bacilluin  Defrance. 

Corbula  subengonata  Dall.  Pohjmorphina  gibba  d'Orbiguy. 

Protocardia  lenin  Conrad.  Trimcatidina  nngeriana  (d'Orbigny). 

Tlie  Aquia  Formation  or  Stage. 
The  Aquia  formation,  so-called  from  Aquia  Creek,  which  enters  the 
Potomac  river  from  the  Virginia  side  about  fifty  miles  below  Washing- 
ton, is  composed  chiefly  of  greensands  and  greensand  marls,  at  times 
highly  calcareous  and  less  frequently  argillaceous.  The  various  litho- 
logical  and  paleontological  characteristics  are  clearly  shown  in  the  de- 
tailed sections  which  follow.  The  deposits  reach  about  100  feet  in  thick- 
ness, gradually  thickening  eastward.  The  name  Aquia  was  originally 
employed'  to  embrace  the  faunal  stage  represented  by  Zones  2  to  9. 


'Johns  Hopkins  Univ.  Circ,  1895,  p.  3;  Bull.  141,  U.  S.  Geol.  Survey,  1896,  p.  39. 
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To  these  may  be  temporarily  added  Zone  1,  which,  so  far  as  known,  is 
devoid  of  determinable  fossils,  altliongh  indeterminate  molluscan  casts 
and  plant  remains  have  been  found  near  the  base  of  the  zone.  It  is 
possible  that  this  zone  should  be  made  an  independent  stage,  and  it  is 
not  improbable  that  it  may  represent  a  definitely  lower  Eocene  horizon 
than  the  more  fossiliferous  Ijeds  which  overlie  it,  but  in  the  absence  of 
distinctive  fossils  it  is  impossible  to  definitely  characterize  it.  It  may 
be  regarded  at  present  at  least  as  the  basal  zone  of  the  Aquia. 

The  Aquia  stage  contains  an  extensive  fauna.  Among  the  forms  that 
are  found  in  both  substages  are  the  following: 

Thecachanipsa  sp.     •  Panopea  elotignta  ConraA. 

Thecachampsa  marylnndico  Clark.  Meretrix  ovata  var.  pygn  (Conradi. 

Cythcre  ihk ryhi iirlica  Ulrich.  Lurin.i  „,,,r,„iui  Clark. 

VolKtil'iDus  s/j.  r, //( /■'■'  .//■'/'<(  /ii<i,ii'r,,sl,i  riir.  rcf/i((  Conrad. 

Carirell'i  py mlniOes  (Conrad).  Crassidt  l/ilcs  <ili(if<irinis  Conrad. 

Tnrriiella  mortoni  Conrad.  CrassuteUites  aqirniita  Clark. 

Tiirritella  humerosa  Conrad.  Ostrea  comprenniroKtrd  Say 

Vermetiis  sp.  Lidn  r! if/imrnslx  Clark  and  Martin. 

Solarium  sp.  Tnirhi'njiii }i  hx  chirkeitnus  Vauglian. 

Scala  inryhiiiinti  Clark.  K'ipx,i,iiini„  i  lnhornt'i  (Conrad). 

Gibhnhi  (jhindala  (Conrad).  Nodosaria  ci„iuunnts  (d'Orbigny). 

Gastrochaeiia  sp. 

Other  species  are  restricted  to  one  or  the  other  of  the  siibstages  and 
are  mentioned  beyond.  Additional  to  these  are  the  forms  previously 
referred  to  as  found  in  both  divisions  of  the  Pamunkey  group. 

The  Aquia  formation  has  been  divided  into  two  members  which  are 
clearly  separated  by  their  contained  faunas  over  considerable  portions 
of  Maryland  and  Virginia.  They  are  known  respectively  as  the  Pis- 
cataway  and  Paspotansa  members  or  substages. 

THE  PISCATAWAY  MEMBER  OR  SUBSTAGE. 

The  Piscataway  member,  so-called  from  Piscataway  Creek  M-hich 
empties  into  the  Potomac  river  on  the  Maryland  bank  about  ten  miles 
below  the  city  of  Washington,  is  characterized  by  greensands  and  green- 
sand  marls,  the  lower  beds  often  quite  argillaceous.  Two  well-marked 
and  rather  persistent  layers  of  indurated  marl  eliaracterize  the  upper 
beds  in  the  Potomac  region.  Tlie  Piscataway  member  generally  ex- 
ceeds 50  feet  in  thickness. 
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The  I'iscataway  sub.stage  is  limited  to  Zones  1  to  7.  The  fossils 
restricted  to  this  horizon  are: 

r/ira„/„i,„/,.s„  .srriroiliyii  (?)  Cope. 
TliiritchiiiHiis,!  riiiilKsor  Cope. 
A'„rl„slrs  sp. 

Trin„,/.r  rin/hn,nu,  Ciark. 
Sijiiirhiiihis  rhirkii  Eastman. 
OdiiiiOix/iix  iiiiKi-tiiii  (Agassiz). 
Oi/,u,i,is/,:s  i'lr,/,nis  (Aii-assiz). 
(),/.,/ „s  ,,l,li,,,n,s  I  Anassiz). 
S/i/ii/ntii  jirisrit  Aiiassiz. 
Xip/iidn  r<(ili(it(i  Clark. 

The  various  zones  of  this  division  in  the  Potomac  region  are  charac- 
terized as  follows: 

Zone  1. — The  thickness  of  the  Eocene  deposits  beneath  the  lowest  beds 
holding  the  typical  Aquia  fauna  has  been  variously  estimated  up  to  60 
feet.  Some  exposures  are  seen  in  the  ravines  to  the  west  of  the  bluff, 
but  no  complete  sequence  of  the  beds  has  been  found.  At  some  points 
the  strata  scaiccly  exceed  10  feet,  and  at  Glymont  the  beds  are  only 
8  feet  in  thickness.  They,  howevei,  gradually  increase  in  thickness  sea- 
ward. The  almost  entire  absence  of  fossils  renders  the  faunal  relations 
obscure.  The  poorly  preserved  animal  and  plant  remains  are  of  prac- 
tically no  value,  and  provisionally  this  bed  is  left  as  an  indeterminate 
basal  zone  of  the  Aquia.  The  materials  are  greensands,  frequently 
quite  argillaceous  and  with  a  basal  pcl)]ile  bed  overlying  the  Cretaceous 
at  some  points. 

Zone  2. — This  zone  is  characteristically  developed  both  at  the  base  of 
the  Aquia  Creek  section  and  also  on  the  opposite  bank  of  the  Potomac 
river  at  Glymont.  The  beds  are  from  12  to  20  feet  in  thickness,  and 
entirely  disappear  below  the  water-line  a  little  beyond  the  middle  of  the 
Aquia  Creek  bluff.  The  dark  greensand  of  which  the  zone  is  mainly 
composed  is  packed  with  the  shells  of  Crassatellites  alaeformis  and 
Dosiniopsis  leniieiilaiis,  while  T JirrilclUi  ninrtoni,  T.  humerosa,  Crassa- 
tellites aquiana,  Meretrix  orata  var.  /"/'/".  Ciicullaea  gigantea,  and  Ostrea 
compressirostra  also  occur. 

Zone  3. — The  limestone  ledge  composing  this  bed  is  much  less  per- 
sistent than  in  the  overlying  limestones,  Zone  5,  and  at  times  it  nearly 
or  quite  disappears.    It  is  from  2  to  3  feet  in  thickness,  highly  glau- 


Tmlirhi  sp. 

rhiiiiti  iuiniii  pcti-oKii  (Conrad). 
l'lii)li(ihiiiiiii(  iiiiiri/lii./ii!ii-ii  Conrad. 
Litlioplniiiu  iiHirijIiniill,-.!  Clark  and  Martin. 
()ntr:<i  <■,,,,,/,,■:  xsl I      rii  nir.  alepklota  Dall. 
Gri/ji/i'ii',i  rrniriilu rix  Liimarck. 
Teri'hrntnl,,  hurhuil  Morton. 
Texl iilii i-i<i  si'hiuif/iiliifii  d'Orbigny. 
V(f(/huili>tii  lefjiiiin'ii  (Liuue). 
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conitic,  and  of  dark  color,  and  is  filled  witli  shells  or,  more  commonly, 
casts  of  shells,  among  which  the  forms  of  Zone  2  are  conspicuous, 
together  with  Osirea  compressirostra  and  Turritella  mortoni  in  larger 
niimbers  than  in  the  lower  beds. 

Zone  Jf. — This  zone  is  composed  of  a  highly  typical  greensand,  con- 
taining in  the  main  the  forms  mentioned  above  as  occurring  in  zones 
2  and  3.    It  is  from  7  to  9  feet  in  thickness. 

Zone  5. — This  limestone  bed  is  very  persistent  and  forms  a  conspicu- 
ous ledge  about  2  feet  in  thickness,  along  the  face  of  the  Aquia  Creek 
bluff  until  it  passes  below  tide-water  near  its  eastern  extremity.  In 
addition  to  the  species  already  mentioned  as  characteristic  for  Zones  2 
to  4,  which  still  remain  common  forms,  there  are  two  highly  typical 
species,  viz.:  Pholadomya  marylandica  and  Phenacomya  petrosa,  as  well 
as  two  or  three  gasteropods,  Tudicla  sp.,  Caricella  sp.,  Avhich  from 
the  fact  that  they  have  only  been  found  in  the  form  of  casts  cannot  be 
further  identified. 

Zone  6. — This  thin  layer,  generally  about  1  foot  in  thickness,  of  dark 
characteristic  greensand,  is  packed  with  the  common  forms  of  the  pre- 
vious beds.  It  thickens  somewhat  to  the  eastward  along  the  face  of 
the  bluff,  and  near  Marlboro  Point  contains,  among  other  forms,  several 
species  of  corals,  including  Eupsammia  elahorata.  TurUnolia  acuticos- 
tata,  and  Trocliocyathus  clarkeanus. 

Zone  7. — The  bed  of  greensand  overlying  the  preceding  layer  is  really 
a  continuation  of  it,  although  the  fossils  are  few  in  number  and  much 
broken.  Fragments  of  the  common  forms  of  previous  beds  are  found. 
This  bed  is  about  7  feet  thick.  It  is  barely  possible  that  this  stratum 
of  worn  and  broken  shells  represents  an  unconformity  between  the  Pis- 
cataway  and  Paspotansa  members.  Of  this,  however,  there  is  no  positive 
evidence  as  yet,  and  we  can  only  call  attention  to  the  fact  that  there  are 
physical  indications  of  more  disturbed  conditions  of  sedimentation  than 
are  usual  in  these  formations  at  the  very  point  where  the  faunal  change 
occurs. 

THE  PASPOTANSA  JrEMBER  OR  SUBSTAGE. 

The  Paspotansa  member,  so-called  from  Paspotansa  Creek,  which 
enters  the  Potomac  river  from  the  Virginia  l^ank,  a  mile  below  Potomac 
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Creek,  is  composed  of  a  thick  bed  of  greensand,  overlain  by  thick-bedded, 
indurated  layers  of  greensand  marl.  It  is  generally  somewhat  under  50 
feet  in  thickness. 

The  Paspotaiisa  substage  includes  Zones  8  and  9.  The  following 
fossils  are  restricted  to  this  substage: 

Bythocyprix  shIhici/. 
Bythocypris  purills 
Cythcrellii  imirllior, 


i,it,i  Ulrich. 
Ulrich. 
r».s;,s  Ulrich. 
iiiita  Ulricb. 


Cydurtis  b<is!s!cri  Ulrich. 

Phiirotoma  harrisi  Clark. 

PlexriitoiiiH  poioiiKicensis  Clark  and  Martin. 

Ph  nr„i<.ui,i  ,hiratdi  Clark  and  Martin. 

PU'„r,.ti,n,.(  rhiUJreni  Lea. 

Ph  il r>il<<iii<i  p(sr,(tai:ensis  Clark  and  Martin. 

Phiiminiii.i  t,/s,,,n  Clark  and  Martin. 

C'mrvll.rrl,!  f/r,iriloides  Aldrich  luir. 

Cfincclhiria  sp. 

CanceUaria  potomacen.Kis  Clark  and  Martin. 


I)lpl,.,h,„l.i  n, 
C'niss.l/rllUrs 
in  As/,n-l,'  ,n 
C'>r<i.Uiiip]iuij 
Pcicn  sp. 
PlHlhlh,  ,n.,,- 
I)l.r..sp,n-s.,  . 

Bt'lir,di,,„i;i 


hry„ 


iisis  Clark  and  Martin, 
.ni-tul). 
:,-,(  Clark. 
Clark. 


MUr.,  p. 

Tr„ph,„L 

Tik}-,,-],! 
Jkinl.i  ,, 
Chryunh 


siiblei' 
,„  put,, 

nn-ylu, 


■nhnaTifii  Clark. 
nuikiiisis  (.lark  and  Martin. 
.irijlinidn-iix  Clark  and  Martin, 
lleilprin. 
.s  Harris. 

uutcensin  Clark  and  Martin 
ndii-a  Clark  and  Martin. 
tdirii  Clark  and  Martin. 
eng<matns  (Heilprin). 
Pseiid'ilim  sp. 

Tritoninm  showaltcri  (Conrad). 
Fnsoficiila  juveiiis  (Whitfield). 
Morio  hrevidentata  (Aldrich). 
Cnh/pt i-dphiiriia  jacksorii  Clark. 
Apnrrhn;  _ 

Litlopii  innrylandica  Clark  and  Martin. 
Scala  potomacensis  Clark  and  Martin. 
Scala  sessilis  Conrad. 
Scala  rarinata  Lea. 

TurhoniUa  potomocensis  Clark  and  Martin 
Oddstdinia  ti-dpaqnara  (Harris). 
Xix-'  „,nhi];r<,t,i  (Lea). 


Hd,  ,:.p„r„  trrt„ 
Men.h.;,„:p..r<,  r. 
Mr,uhr,n,ip,.r„  sj 
Mn,d,r.u,,pnr.,  „. 
B;n<islr,,  lnrl,i  (4 
Exrinn:,  dnj^tala 
L,n,nl;i,><  nrrrs,, 
Crihril:,,.,  „a,dr.s, 
Crihriliii,,  rriisxii 
Lt'prtil lu  .s/t/tpliin 
Lepi-alia  lohiomt. 
MitcroncVii  dsper 


dii-ii.  Clark  and  Martin. 

,n.s  Ulrich. 

/(o.svj  Ulrich. 

iiiHKlii  Gabb  and  Horn. 

Ulrich. 

Ulrich. 

■•unihttn  Ulrich. 
li.'utosa  Ulrich. 
nijii.Kt,!  Ulrich. 
abb  and  Horn. 

Gabb  and  Horn. 

Ulrich. 
Ulrich. 
■la  Ulrich. 
It,  Ulrich. 
Ulrich. 

(i  Gabb  and  Horn. 

■nh,. 


Ptti-iiryiiiliiti;  riuiryht rid ii- an  Vaughan. 
Bdlitiinphuiru,  ■  disuinphyUnm  Milne-Ed- 
wards and  Haime. 

niiiicu  d'Orbigny. 


Text  I 
T.'xti 
Nodo 


:<iilitl iiht.  Defrance. 
msorbrhiK.  luir.  einaciata  Reiiss. 
(tcensis  Clark  and  Martin.  Nodosuria  sandbei-gcri  (Reuss). 

Nodostirin  obliqva  (Linne). 
JLiry  ill  Ilia  costata  (Batsch). 
Crislelhiria  (jibba  (d'Orbigny). 
Crixli'lliiriii  riitiitida  (Lamarck). 
Pi.hjni.irpliui.i  liiclca  (Walter  and  Jacob). 
Diariirhnni  iiirln,  (d'Orbigny). 
AnonuiliiKi  nnuiKUKiidis  (Reuss). 
Anomalinii  ijriis.vriiiiiixii  (Giimbel). 


idii 


i-yUmdi 


Clark  and  Martin. 


The  two  zones  recognized  in  the  Potomac  area  are  characterized  as 
follows: 
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Zone  S. — The  liiglily  characteristic  greensands  and  grecnsand  marls 
of  the  preceding  zones  are  succeeded  in  the  Potomac  sections  by  a  zone, 
some  30  feet  in  thickness,  in  which  the  grains  of  glauconite  have  been 
extensively  weathered  when  exposed,  giving  the  strata,  where  outcrops 
are  found,  a  greenish-gray  appearance,  which  changes  to  a  reddish- 
brown  in  the  upjier  layers.  Several  irregular  bands  packed  with  Turri- 
Idla  morioni  are  present  in  both  the  Aquia  Creek  and  Potomac  Creek 
sections,  while  associated  M'ith  that  species  at  both  localities  are  Turritella 
humerosa,  Cucvllaea  cjigantea,  (JrussuteUUes  alaefonnis,  Oslrea  compressi- 
rostra,  and  many  other  forms.  The  upper  portions  of  this  bed  have 
afforded  most  of  the  species  obtained  from  the  Potomac  Creek  blutf. 

Zone  9. — The  thick-bedded  limestone  layers  which  compose  this  zone 
are  almost  exclusively  made  up  of  the  shells  of  Turritella  morioni,  form- 
ing a  Turritella  rock.  (Plate  III,  Fig.  2.)  Between  the  indurated  layers 
are  interstratified  layers  of  unconsolidated  and  much  weathered  green- 
sand,  which  contain  few  fossils  of  any  description.  Great  masses  of  this 
Turritella  rock  strew  the  shore  at  the  base  of  both  the  Aquia  Creek  and 
Potomac  Creek  l)luffs.  The  bed  is  about  10  feet  thick  in  the  Aquia 
Creek  blufl",  Imt  reaches  17  feet  at  Potomac  Creek.  At  the  latter  locality 
it  consists  of  five  feet  of  limestone  at  the  base,  followed  by  five  feet  of 
greensand,  tM^o  feet  of  limestone,  two  feet  of  greensand,  two  feet  of 
limestone  and  one  foot  of  yellowish  greensand.  The  fauna  of  Zone  9  is 
evidently  identical  with  that  of  Zone  8. 

TJie  Nanjemoy  Formation  or  Stage. 

The  Nanjemoy  formation,  so-called  from  Xanjemoy  Creek,  which 
enters  the  Potomac  river  from  the  Maryland  side  in  Charles  count}',  just 
below  Maryland  Point,  is  composed  of  greensand,  often  highly  argil- 
laceous, and  less  frequently  calcareous  than  the  lower  beds,  and  with 
here  and  there  layers  containing  almndant  crystals  and  crystalline 
masses  of  gypsum.    The  thickness  of  the  deposits  is  about  125  feet. 

The  jSTanjemoy  stage  comprises  Zones  K)  to  17.  The  following  fossils 
are  found  in  both  substages: 

Meretrix  <iciitii  mr.  <iv<(ta  (Rogers).  Lciht  improccrti  (C'oni-ad). 

Lucintt  (hirtijjii  Clark.  Lcdit  jiotomitccuxis  Clark  aud  Martin. 

Lncina  w/iitei  Clark.  Lcdn  tysoui  Clark  and  Martin. 

Venericardia  potapacoemis  Cl&rk  &  Martin.     Xncnhi  potomiircnsis  Clark  aud  Martin. 
Ostrea  sellaeforinis  Conrad. 
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Greensand,  with  Ottrea  sellaefonnis,  Meretrix  subimpressa, 
Venericardia  potapacoeutis,  etc.  


Qreenish-grey  argillaceous  sand  with  inconstant  indurated 

layer  at  top  and  with  many  typical  fossils,  .... 

Greenish-gray  argillaceous  sand,  with  bands  of  gypsum  crystals,  - 
Light-gray  greensand,  with  Venericardia  potapacoenns. 

Greenish-gray  argillaceous  sand,  

Indurated  argillaceous  greensand,  

Argillaceous  greensand  with  clay  bed  at  base,     ....  2 

Interstratified  indurated  layers  and  greensands  with  many 

Turritella  mortoni,   , 

Light  greenish-gray  greensand,  with  Turritella  mortoni, 
CucuUaea  gigantea,  Crassaieilitesalaeformis,  Ostrea  com- 
preesiroslra,  etc.,  a 

Greensand,  with  fragments  of  shells  of  lower  beds, 

Greensand,  with  corals,   

Ind.  greensand,  with Pholadomyamarylandica,&  Phenacomyapetrosa, 

Greensand,   

Indurated  greensand,  

Dark  greensand  with  many  fossils,  including  Dosiniopsis 
lenticular  in,  Meretrix  omtavar.pyga,  Crassaiellites  alae- 
formis,  and  Ostrea  compressirostra,  1 

Greensand.  at  times  argillaceous,  j 


SCALE  40  FEET=1  INCH 
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Other  species  are  restricted  to  one  or  the  other  of  the  substages  of  the 
Nanjemoy  and  are  mentioned  beyond.  Additional  to  these  are  the  forms 
previously  referred  to  as  fonnd  in  both  divisions  of  the  Pamunkey 
group. 

THE  POTAPACO  MEMBER  OR  SUBSTAGE. 

The  Potapaco  member,  so-called  from  the  early  name  of  Port  Tobacco 
Creek,  which  is  a  corruption  of  the  word  Potapaco  found  on  the  Smith 
and  other  early  maps,  is  composed  of  greensand,  often  very  argillaceous 
and  at  times  gypseous.  The  clayey  character  of  the  member,  especially 
in  the  lower  bed,  is  in  marked  contrast  to  the  more  highly  glauconitic 
nature  of  the  Aquia  formation.  The  thickness  of  the  member  is  about 
60  to  65  feet. 

The  Potapaco  substage  embraces  Zones  10  to  15.  The  following 
species  are  restricted  in  range  to  it: 

Cypraea  smithi  Aldrich.  Periploma  sp. 

Solen  lishonensis  Aldrich.  Ceriopora  micropora  Goldfuss. 

(?)  Lncina  astartiformis  Aldrich. 

The  following  zones  constitute  the  subdivisions  of  the  Potapaco  in 
the  Potomac  area,  some  of  which  can  be  recognized  over  wide  areas: 

Zone  10. — The  greenish-gray  sand  which  overlies  the  Turritella  rock 
is  more  argillaceous  than  the  underlying  or  overlying  beds  of  the  Eocene. 
The  glauconite  grains  have  been  much  weathered  and  nearly  all  trace 
of  the  shell  substance  has  been  removed  from  the  few  forms  recognized. 
To  the  northeast  of  the  Potomac  area,  throughout  the  central  portion 
of  Southern  Maryland,  this  bed  becomes  a  well-defined  clay,  as  at  Upper 
Marlboro,  and  has  been  referred  to  as  the  Marlboro  clay.  The  casts 
found  at  the  Potomac  Creek  bluff  are  chiefly  those  of  a  Meretrix,  prob- 
ably Meretrix  ovata  var.  ovata.  An  indurated  layer,  near  the  middle  of 
the  zone,  contains  CalyptrapJwrus  trinodiferus ;  below  this  is  the  repre- 
sentative of  the  red  clay  which  occurs  typically  about  Upper  Marlboro. 
No  fossils  were  observed  at  the  Aquia  Creek  bluff.  The  bed  is  about  25 
feet  in  thickness. 

Zone  11. — This  zone  is  composed  of  a  thin,  indurated  layer  of  argil- 
laceous greensand,  1  to  2  feet  in  thickness.  It  is  well  developed  at  the 
Potomac  Creek  bluff,  where  it  contains  Venericardia  potapacoensis,  and 
is  the  lowest  horizon  at  which  this  species  has  been  found. 
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Zone  12. — A  greenish-gray  argillaceous  sand,  containing  few  im- 
weathered  grains  of  greensand.  No  fossils  liave  been  found  in  it.  The 
bed  is  8  or  9  feet  thick. 

Zone  13. — This  bed  consists  of  a  light-gray  glauconitic  sand,  generally 
somewhat  weathered.  It  is  crowded  with  shells  of  Venericardia  potapa- 
coensis,  and  also  contains  Tornntellnea  hella,  Cadulus  dbruptus,  etc. 

It  is  3  feet  in  thickness. 

Zone  IJ/. — Overlying  the  Venericardia  layer  is  a  bed  of  greenish-gray 
argillaceous  sand,  some  4  to  6  feet  in  thickness,  that  contains,  a  great 
number  of  bands  filled  with  gypsum  crystals.    No  fossils  were  observed. 

Zone  15. — This  bed  consists  of  greenish-gray  argillaceous  sand,  in 
which  the  glauconite  grains  have  often  been  extensively  weathered. 
The  bed  has  a  thickness  of  12  to  25  feet. 

At  various  localities  in  Charles  county,  notably  aboi;t  Port  Tobacco 
and  at  the  headwaters  of  Nanjemo}'  Creek,  this  zone  contains  a  fauna 
that  is  quite  distinct  from  either  the  Aquia  or  Woodstock  faunas.  It 
is  an  unweathered  greensand,  and  very  argillaceous  at  these  localities. 
The  top  of  the  bed  is  marked  by  a  well-developed  layer  of  concretions. 
This  layer  passes  below  water-level  about  2J  miles  above  the  mouth  of 
Popes  Creek,  and  is  to  be  seen  about  six  feet  above  the  base  of  the  bluff 
at  Woodstock. 

THE  WOODSTOCK  MEMBKR  OR  SUBSTAGE. 

The  Woodstock  member,  so-called  from  Woodstock,  which  is  an  old 
estate  situated  a  short  distance  above  Mathias  Point  on  the  Virginia 
bank  of  the  Potomac,  is  characterized  by  fine,  homogeneous  greensands 
and  greensand  marls,  that  are  less  argillaceous  than  the  underlying 
Potapaco  beds.    The  member  has  a  thickness  of  50  to  60  feet. 

The  Woodstock  substage  embraces  Zones  16  and  17  and  contains  the 
following  species  in  addition  to  those  previously  mentioned  as  ranging 
throughout  the  Nanjemoy,  viz.: 

Carcharodon  anriculalns  (BlainYille).  (.')  Leda  pur  ills  Conrad  var. 

GaJeocerdo  latidens  Agassiz.  Spi rn/ilirtu  i  lurki  Bagg. 

Olivula  sp.  X,„i,.^,,r;,i  .iffifis  (d'OrbignvK 

Levifusus  trabeafits  (?)  Conrad.  (  rish  l/.n-in  radinta  Borneman. 

Levif  mus  trabeatns  (?)  mr.  J'nl ,/,iiiir/i!i hci  anstriaca  (d'Orbignv). 

Pijruhi  penita  Conrad,  var.  I''>ii/i/i(ji-j//inni  (tcgantisximaPa.TkeT  &  Jones. 

Pijrida  sp.  rohjiitorpliiiia  pruelonga  Terquem. 
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TiirriteUa  potoinaceims  Clark  and  Martin.  Olohujerhm  hnUokles  d'Orbigny. 
JJeiitKlhiiN  uniditistriatuin  Gabb.  Bhrnrhiitfi  h,rlhc1otl  (d'Orbigny). 

M,'r,l,-;x  lulls  iCoiirad).  P,il r, „  nl I,,,,  sr/nribersil.  (d'Orbigny). 

(.')  Mirilrl.r  siiln  ih  jinsxa  (Courad).  X,,i,  i<<i,  I  ,i,<  iiffiiiix  Reuss. 

(.')  L,n:,n,  „s/„rlir<'n,.ls  Aldrich.  A, ,,/,/nst,         I,ss,,„il  d'Orliin-ny. 

V,,„rlr„r,n.,  „n,rijl.,H,ll,;i  Clark  &  Martin.  < '.iriiul  II  h  ns  ,„u  njl„  h,V„-„s  Ilollick. 
Mmliuhis  inunjhiHdinis  Clark  and  Martin.     C<i rpolil/i hs  m<ir>/hn,dir„s  r,ir.  rxgoHiis 
LefJii  piiri'ii  (Rogers).  Hollick. 

The  two  zones  comjirising  the  Woodstock  in  the  Potomac  area  are 
characterized  as  follows: 

Zone  16. — In  this  zone  have  been  placed  the  strata  intervening  be- 
tAveen  the  npper  layers  of  the  Potomac  Creek  section  and  the  base  of 
the  Popes  Creek  section.  The  deposits  are  estimated  to  reach  about 
40  feet  in  thickness,  and  are  chiefly  greensands  and  greensand  marls. 
They  appear  in  an  imfossiliferons  condition  in  some  of  the  ravines  to  the 
west  of  the  Woodstock  area,  and  along  the  shores  where  they  contain  a 
few  fossils  of  common  Woodstock  species. 

Zone  11. — The  highest  beds  at  Woodstock,  and  the  Popes  Creek 
strata,  are  grouped  together  in  this  zone.  The  materials  are  very  homo- 
geneous, although  several  inconstant  indurated  layers  appear.  The 
thickness  of  this  zone  is  about  20  feet.  K  thin  bed  of  Ostrea  sellaeformis 
was  observed  in  the  lower  part  of  the  zone,  altliough  evidently  not 
always  at  the  same  horizon.  Otherwise,  so  far  as  observed,  the  fossils 
are  the  same  in  the  several  parts  of  the  two  sections.  The  most  common 
forms  are  Protocardia  lenis,  Olycymeris  idoneus,  Meretrix  suUmpressa, 
Corhda  suhengonata,  Corhula  oniscus,  Leda  cultelliformis,  Peden  dalli, 
Leda  improcera,  Leda  parva,  Nucula  potomacensis,  Lucina  dartoni,  Lucina 
uhleri,  Lucina  ivhitei,  and  Ringicula  dalli. 

LOCAL  SECTIONS. 

The  formations  and  faunal  stages  previously  described  are  based  on 
the  numerous  local  sections  found  scattered  throughout  the  Eocene 
area  of  Maryland.  The  most  numerous  and  complete  series  of  sections 
is  found  in  the  valley  of  the  Potomac  river,  but  other  and  highly  im- 
portant sections  are  found  to  the  northward  nearly  to  the  Delaware  line. 

Potomac  River  Section. 
The  most  complete  section  of  the  Eocene  deposits  of  the  Middle 
Atlantic  Slope  is  found  in  the  valley  of  the  Potomac  river  between  Aquia 
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Creek,  Stafford  county,  Va.,  and  Popes  Creek,  Charles  county,  Md. 
Throughout  this  distance  the  bluffs  afford  a  nearly  complete  sequence 
of  the  several  beds  of  the  formations,  while  the  fossils  are  numerous 
and  well-preserved. 

The  full  Potomac  Eocene  series  is  given  in  both  generalized  and  local 
columnar  sections  on  Plates  V  and  VI.  The  former  is  made  up  chiefly 
from  the  local  sections  afforded  by  the  bluffs  at  Glymont,  Aquia  Creek, 
Potomac  Creek,  Nanjemoy  Creek,  Woodstock,  and  Popes  Creek,  but  con- 
tains additional  data  obtained  at  a  few  points  inland. 

The  local  sections  are  presented  in  columnar  form  on  Plate  VI,  and 
the  numbering  corresponds  with  that  given  at  the  head  of  the  descrip- 
tions of  the  sections  which  follow.  The  numbering  of  the  zones  in  the 
general  section  is  the  same  as  that  in  the  local  sections.  The  unnum- 
bered zones  are  pre-  or  post-Eocene,  as  the  case  may  be. 


'..    /Section  at  Glymont,  north,  of  loharf  and  ravine. 

Feet. 

Gravel  and  loam   20 

Light  green  glauconitic  sand,  underlain  by  argillaceous 
sand,  with  few  fossils  (Zone  4)   10 

Indurated  greensand  (Zone  3)    1 

Greenish  marl  with  numerous  fossils  including  Ostrea  com- 
pressirostra,  Crassatellites  afaeformis,  Turritella  rnortoni, 
Dosinopsis  Icntifidaris,  Meretrix  ovuta  var.  pyga,  etc. 
(Zone  2)   21 

Argillaceous  glauconitic  sand  for  the  most  part  without 
fossils,  but  coutaiuiiig  indeterminate  plant  remains  and 
molluscan  casts  at  the  base  (Zone  1)   8 

Variegated  clays  of  the  Potomac  group   20 

Total   80 


II.    Section  two  miles  up  Aquia  Creek. 

Feet. 

Pleistocene.  Gravel  and  sand   7 

^  f 

.  2      Indurated  greensand  (Zone  H)   1 

^  -2  S  J  Greensand  with  characteristic  fossils  (Zone  2)   15 

ocene.        ^  ^   ,   ^rgjUaeeous  sand  more  or  less  slauconilic  without  fossils 

<  .2   1^     (Zone  1)  '.   18 

Total   41 
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III.    SecUon  of  western  portion  of  hliiff  at  Aquia  Creek. 

Feet. 

Fine  sand,  liglit-yellow  in  color,  with  white  clay  near  the 
base   36 

f  Fine  sand,  of  light-greenish  color,  containing  a  few  glau- 

conitic  grains  (Zone  10)   10 

Thick-bedded,  arenaceous,  and  glauconitic  limestone  inter- 
stratitied  with  unconsolidated  layers  of  partially  weathered 
greensand,  the  indurated  layers  largely  lilled  with  the 

shells  of  Tnrritella  niortoni  (Zone  9)   10 

Fine  sand,  of  gray  or  green  color,  containing  several 
irregular  bands  of  Turrildht  mortoni,  also  T.  hiimerosa, 
Cuciillaea  r/iffnntea,  CrasstiteUites  idaeforxiiK  and  Ostren  com- 
presniroslni.  {Zone  8)   30 

Dark-colored  greensand,  chiefly  lilled  with  broken  shells  of 
Jferetrix  ooatu  nir.  pijrja  and  Crii.txiitell ilcs  ahitforiins  (Zone  7)  7 

Ditto,  with  same  shells  in  whole  condition  (Zone  6)   1 

Indurated  layer  of  light-colored  "reensand  tilled  with 
TnrrHeUa  inorlo,,;,  T.  >nn„(rns<i,  r,;,.'<s„tvnites  ahicfornih, 
Bosi/iiopsis  ieiitifiilin-is,    Mr  rd ri.r  (ira/a  i-ar.  pij(ja,  Panopea 

elongata,  riioh„l<„inj.i  ,„., njl.i ,„]„■„  (Zone  .5)   3 

Greensand  marl  containing  same  forms  (Zone  4)   8 

Indurated  layer  of  dark-colored  greensand  with  CrasmtelHtex 
nlaeformis,  Meretrix  ovata  var.  pyga,  Dosiniopsis  lenticidaris, 

and  Oxtrea  compressirostra  (Zone  3)   2 

Greensand  marl  with  Dosiniopsis  lenlicularis,  Meretrix  ovata 
var.  pyga  and  CrassateUiies  alaeformis  (Zone  2)   16 


IV.    Section  of  center  of  bluff  at  Potomac  Creek. 

Feet. 

Pleistocene.  Fine  yellowish  sand  containing  red  and  brown  bands   1.5 

Neocene.  White  gritty  clay,  with  Miocene  fossils  at  base   5 

Greenish-gray  argillaceous  sand,  slightly  glauconitic  (Zone 

15)   38 

Argillaceous  sand  containing   bands  of  selenite  crystals 

^     ^        (Zone  14)  "   4 

a  J         Light-gray  glauconitic  sand  with  Vencricardia.  potfipacoensis 

<  '^'^      (Zone  13)   3 

Greenish-gray  argillaceous  sand  (Zone  12)   8 

Indurated  greensand  with  Veiu  rifn rdia  pntapacocn.ns  {Zone  11)      1  ' 
Greenish-gray  argillaceous  sand,  glauconitic,  with  casts  of 
Meretrix  (Zone  10)  t   25 


Thick-bedded  arenaceous  and  glauconitic  limestone  inter- 
stratified  with  layers  of  partially  weathered  greensand, 
the  indurated  strata  largely  composed  of  the  shells  of 
Tttrritella  mortoni  (Zone  9)  

Greensand  bed,  much  weathered  in  its  upper  portions,  and 
tilled  chiefly  with  Tiirriielhi  mortoni  in  several  thick  layers  ; 
also  T.  /nmicrosit,  Cucnihien  (jinaatea,  CrassateUiies  alaeformis, 
Osfrcit  roiiipresairoslrii,  and  many  other  species  (Zone  8)  .  .  . 


Total 


136 
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V.     Section  three  inilcx  below  Potomac  Creek.  Feet 

Pleistocene.            Sand  and  mavel   2 

•    C  Greenish-uray  nr<;-illaceous  sand  (Zone  15)   4 

t^,  „    I  Greenisli-iiray  argillaceous  sand  with  gv;isum  crvstals  (Zone 

i  s  I  i-i)  •  •-■  "■   ^ 

Eocene.       v  g"  -J  LiscUt  u  ray  i;reensand  with  band  containiiii;    Vi  m  r  'u-n rtlia 

'i  i    I      pot„p„roe„.i.  (Zone  13)   4 

Iz;  pH    I  Greenisli-trray  arKillaceoiis  sand  (Zone  ] 'ii   10 

Indurated  greensaud  with  Veiierini ril in  imiKpnrueiixis  (Zone  11)  1 

Total   26 

VI.     ticction  at  Head  of  Naiijetnoij  ('reck. 

Feet. 

Pleistocene.            Sand  and  gravel   4 

>^       {  Greenish-gray  argillaceous    sand    with    layers  containing 

I  g    I       reiieriraril'ia  potapurneiisis  CAe^nti   '\  11 

Eocene.           g<  "j  Light  i;ray  grei-nsaiid  with  nypsuni  lieds  tZone  14)   0 

'o  -g    L  Light  gray  gi  etnsanil  with  I't /((■/•/,•, o  -/;, ^^;y^7»<^,„  /^s,■.s■  i  Zone  13)  3 

<^           Covered  to  tide   7.5 

Total   99 

VII.    Section  three  niile^  ahore  Fope.i  Creek. 

Feet. 

Pleistocene.           Gravel  and  sand   3 

S  I    I  Argillaceous  greensand  (Zone  15)   6 

Eocene.       a  ^  {  Greensand  with  gypsum  crystals  (Zone  14)   5 

?  I    I  — 

^  ?H    [        Total   14 

VIII.     Section  tii'o  and  oiie-qnarter  miles  nboi'C  Popex  Creek. 

Feet. 

Neocene.                 Diatomaceous  earth   10 

foo  ^  Greensand  with  fossil  casts  (Zone  17)    10 

o  j  ^  -£  I  Greensand,  somewhat  argillaceous  (Zone  16)   30 

Eocene,  .a^  ^  ^  ^  (  Grayish  black  argillaceous  i^rcensaiid  (Zone  15)  with  num- 
§  I  J  s  •<     erous  bands  of  F(e«er/<'"/'.//.< '/yc  rx  rt.sis  and  other  fossils, 

^  |^f2  *  (     overlaid  by  a  band  of  com  rctions   5 

Total   55 

IX.    Section  of  center  of  blaff  at  Woodntock.  ^  ^ 

Pleistocene.            Yellow  and  orange-colored  sands  and  gravel   35 

Neocene.                  Diatomaceous  earth  with  Miocene  fossils   5 

'       C  Argillaceous  greensand  (Zone  17)   0 

"3   I   Dark  greensand  more  or  less  aruillaceous  witli  Mitrn  polnma- 

1  j        reasi..    SI r.  psid „ r.    s ,.hs.  „,„  ri .     T.rrilrll.,  /„.,.„n.,rrnsis. 

Eocene.                     idonen:,  and  Lcda  , -nil, lUfomu.s  CAone  m)   30 

Z,  (  Greenssini  with  TornateUaca  bella,  Cylichua  veniista,  Bingicula 

2  ]      dalli,  Venericardia  potapacoensis  and  other  forms  (Zone  15)  6 

=  i          Total    63 
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SeclioH  of  bluff'  one  rtiih  below  Popes  Creek. 


Diatomaceous  earth  

Brown  glauconitic  clay  much  oxidized  in  places.  ...  3 
Band  of  pinkish-brown  clay  nodules  in  glauconitic 

clay   0 

Dark  glauconitic  clay  with  many  fossil  casts   4 

Concretions  with  occasional  fossils   0 

Argillaceous  greensand  with  many  casts  and  occa- 
sional shells   3 


Feet.  Inches. 
40 


^  ^  ■{  Concretions  with  many  large  specimens 


c3  o 


Of  Hen 


glo. 

ArgilLicecius  uieeusand  with  abundant  fossils  in- 
cluding Mcri-I i-i.r  xi'hinipn'x.fri,  Veiie ritii ril i"  potapa- 
coensis,  H<'r<-"iiliixx,i  I iiniiiri/l .  Tn rrU<  llii  /inhniHircnsis, 
Mesalia  ohrnln,  J'r,,hir,i ril in  I,,, is,  M<i,/inlns  .ilaham- 
ensis,  Corbuln  suh,  in/mniiu ,  Jlitni  jji>i,,/iiii,;  iisiti,  and 
many  other  farms  (Zone  IV)   6 


Total   56 


Othei-  Sections. 

Along  none  of  the  other  drainage  lines  is  the  seqitence  of  Eocene 

strata  as  complete  as  in  the  Potomac  river  area.  Several  important 

local  sections,  composed  of  one  or  more  members  of  the  series,  have 
been  observed  at  many  different  points  and  may  be  correlated  with  one 

or  the  other  of  the  divisions  previously  referred  to.  Some  of  the  more 
important  and  typical  sections  follow. 


Section  in  ravine  ihree-qitarterg  of 


ut  of  Oxen,  Prince  Georffe\s  Covnty. 


Feet 

Yellow  glauconitic  sand   .5 

Indurated  ledge  

Black  shell  marl   4 

Indurated  ledge  with  Ostrea  compressirostrn  

Shell  marl,  lower  part  packed  with  soft  shells  in- 
cluding CucuUaea  gigantea,  Ostrea  compressi rest rn , 
Meretrix  ovata  var.  pyga  Dosiniopsis  lent imlK ris, 
Crassatellites  alaeformis,  Tnrritella  hanierosa.   10 


Total 


Section  in  Railroad  cut  near  Seat  Pleasant,  Prince  Oeorge^s  Conntij. 

Feet. 

:ue.  Gravel  and  loam   13 

^  r 

I  Glauconitic  shell  marl  with  Ostren  raiiiiiri  ssirnstrn   .5 

!  Indurated,  ledge  with  Ostrea  r,,ni pn  xs,  r^'st ,  M,.,li,,l„s  <il,ibain- 

I      ensis,  Crassatellites  a/aefonii  is,  Curlm/.i  sp.,  etc   8 

.2  I 

L        Total   25 


.2  ^ 
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Section  cnst  of  bridge  at  Upper  Marlboro,  Prince  Oeor(je''s  Connty. 

r  ■  Feet. 

%     J  Glaucouitic  clay   23 

3      I  Pink  clay,  without  glaucoiiite  or  fossils   23 


I'  Coarse  glauconitic  sand   33 

Shell  marl  with  Gihbnh,  ;/I„),(h'h,,  Fi^^n rlih^i  „„irl!>„roei,.'<i.-<. 


Indurated 


:l  II, 


hjlil  ni/, Inn-Ill- 
,,,,,,.1  J>os;,n 


ilrll.l  iiini-l. 
irlisiiii;,  ]', 


Glauconitic  sand  full  of  hue  fragments  of  shells  accomiiauied 
by  bryozoa,  echinoid  spines  and  foraminifera ;  and  with 
Oiitrcii  comprcsairostra,  Oryp?iaeo!streu  vomer,  and  Platiclia 
■iiiurylandica.  (Known  as  Bryozoan  sand)  


Total. 


Section  in  rai'inc  one  mile  south  of  Thrift,  Prince  Georye''s  County. 

Feet.  Inches. 

Lead-colored  clay  with  Miocene  fossils   40 

p  Dark  argillaceous  greensand   7 

Argillaceous  greensand, packed  with  Venericardia  po- 

tiiparoensis   1 

Dark  glauconitic  clay   3 

Layer  of  ]'cin  rici( riliii  piil,i/„ir,„  iisis   8 

Greensand  with  many  scattered  specimens  of  Vener- 
icardia polapacoensis   3 

Line  of  concretions   6 

Glauconitic  c\a.y  wiiXx  Venericardia  potapacoensis   4 

Dark  greensand   h 

Layer  packed  with  shells  of  re»eric(n-d/rt /*o<rtj3((toe«.s(s  1  6 

Argillaceous  greensand   1 

Line  of  concretions   6 

Argillaceous  greensand   3 

Greensand  with  Venericardia  potapacoen.sis   1 

Dark  glauconitic  clay  3 

Layer  of  shells  of  Vciaririi rdin  jiotupdroensis   4 

1^  Dark  clay,  with  much  glauconite   —  — 


Total. 


Section  on  bank  of  Patnxcnt  Mirer  one-quarter  mile  below  month  of  Lyons  Creek, 
Calvert  County.  ^^^^ 

Pleistocene.  Sand  and  gravel   6 

6    f  Diatomaceous  clay   It 

3  j  Siliceous  indurated  stratum  witli  Miocene  fossils  .   .  10 

'  g  i  Brown  gritty  clay,  with  abundant  casts  of  Miocene 

1^     fossils   4 

o    .    1  Argillaceous   greensand,    with    abundant   casts  of 

Eocene.       ?  ^  •<      Nanjemoy  fossils   10 

^  a    I  Line  of  concretions   2 

Argillaceous  greensand  and  talus   20 


Total. 


r,0 
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Section  oh  South  Rioer  at  mouth  of  Broad  Creek,  Anne  Arundel  County. 

Feet. 

Ferruginous  sandstone  full  of  casts  of  Turrilella  mortoni, 
08  Venericardia  planicoiita.  rar.  regia,  Crasaatelliteis  alaeJ'orraU, 

Eocene.      '3  .2         etc   10 

S    '  Coarse  oxidized  ii'"eensand  with  occasional  casts  of  r«)(c/v'(7(v- 

j2  dla  planicO!il<c.  rar.  regoi   34 

Talus   34 

Total   58 


Section  on  north  bank  of  Severn  liwer  one  mile  above  railroad  bridge,  Anne  Arundel 
County. 

Feet. 

Pleistocene.  Sand  and  loam   5 

C  Coarse  red,  ulam'<iiiitic  sand  partiall}'  indurated,  with  Ostrea 
.  03  couipressirontra,  (  'iiciilliieu,  gigantea,  2/eretrix  ovata  var.  pyga, 

-S   I    j       Turritella  mortoni,  etc,.  .  .   '.   30 

.ocene.       ^  Red  glauconitic  sand  and  talus   50 

1^    I         Total   75 


Section  on  Chester  River  opposite  Ralphs  Landing,  Kent  County. 


Sand  and  loam  

Drab  clay  with  a  thin  band  of  limonite  at  the  base  

Coarse  yellowish-red  glauconitic  sand  irregularly  indurated 
and  with  occasional  pockets  of  coarse  bright  green  glau- 
conitic sand  

Very  coarse  indurated  glauconitic  sand,  much  oxidized  and 
iron-stained,  with  abundant  angular  quartz  pebbles,  fre- 
quently inch  in  diameter,  and  with  abundant  casts  of 
fossils,  including  Tu rritcllamortoni,  Fanopea  elongata,  Pro- 
tocardia  lenis,  Vene ricit  nlin  phtnirosla  var.  regia,  Crassa- 
tellites  alaeformix.  Oli/ri/mi  rix  iiloin  ns  and  Cucullaea  gigantea 
[  Oxidized  glauconitir  sand,  with  occasimial  tubes  of  Vermetus 


Feet. 
5 


Total . 


Geological  and  Geographical  Distribution  of  Species. 
The  geological  and  geographical  distribution  of  the  species  obtained 
from  the  Maryland  Eocene  has  already  been  indicated  in  a  general  way 
in  the  discussion  of  the  various  stages,  substages  and  zones.  A  much 
more  complete  presentation  of  the  distribution  of  all  the  forms  is  given 
in  the  accompanying  tables  and  in  the  chapter  on  systematic  paleon- 
tology with  which  the  report  closes.  Any  further  attempt  at  a  discus- 
sion of  the  subject  at  this  time  would  lead  to  much  needless  repetition. 
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LOCAL  DISTRIBUTION. 


Aquia  Formation. 


PISCATAWAY  STAGE. 


PASPOTANSA  STAGE. 


I 

5  -  - 


<c!c.  i 


Rbptilia. 

TTiecaehampsa  sp  

Thccachainpaa  srcifoJo, 
T)n  fa(liaiiipsa  nmliiso, 
Thriacliaiiiiisa  iimn/liiii 


Irionyx  virginiana  Clark  

Pisces. 

Myliobatis  copeanua  Clark  , 

Aetobatin  arcuatus  Agassiz  

Synechodus  clarMi  hastman   

Odontanpis  elegans  (Agassiz)   

OdontagpU  macrota  (Agassiz)  . . . 
Odoiita.'ipis  cuspidata  (Agassiz)  . 

OtiKhut  (ihUii\iu>i  Agassiz  

Cdi'i  Jidindoii  (iiiriculatug  (Bin.)  . 

Giil,  nc,  i  (hi  hitidriis  Agassiz  

SiiJini  fid  )irinc(i  Agassiz   .. 

Xiiiiiidn  ■'.  niilutta  (Clark)   

Arthropoda.  Ostracoda. 
Bi/thoc!ipris  suhdrqiiatn  Ulrich  . 

Bulhnniiirix  lidi  ilix  Ulrifh  

Vilthrr.  lid  indi  lhnrdnisix  T-lvich. 


■Htiii 


,  lid 


Cnth,  n  iiidi  iildidlic<(  I'lricli  

Vlitfirrcis  hdxKlrri  L'lrich  

Cytlieridca  perarcuata  Ulrich..., 


MOLIiUSCA. 

H       il    a  U 


Cephalopoda. 
KM/i  C.  M.... 


Mdrd  i,.,nddild  nsix  C.  \-  M  

Mil  I  d  i.nlnnidr,  nsi.  C,  \-  M  

Ldlinis  i.idnihnnlir,!^  C.  \  M  

.1,1,1,  ,,iiix  llcilvrii,  

Fiisiis  ■.-  iiil,  ish-dilus  ilL-ill.nii  

J     i)  II         ){  1 

Mrepsidura  ituhncalariiKi  Hcilpnii. 
Melongena  r  potoinaccnitis  0.  Ac  M... 
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LOCAL  DISTRIBUTION. 


Nanjemoy  Formation. 


GENERAL  DISTRIBUTION. 


OULF  PROVINCE. 


ItKI'TI  MA. 

ThecachampM  sp  

Thrcncliainiisii  xi' rii-ii,lnii  y  Cope-.. 

T)ii'r<n  Jiiiiii i>fi(i  cniil  iixnr  Cope  

Till  caLtiaiiiiiria  inarjilainlica  Clark 

Kuflastctt   

Ii  iDnuJT,  virniaiana  Clark  

Pisces. 

^^l|hohalls  cnpeanus  Clark  

Aiinhntts  arcuatuK  Agassi/,  

M//I'  i-liii(liis  clarkii  Eastman  

( iiinnta^liix  elegans  (Agasslzi..  

n./oiWa.s/us  macrota  (Agassizl  

(iiliiiitaniiis  cuspidata  (Agassiz)  

'ili'<tns  obhqiiws  Agassi'/,  

I  'II  cimrodnii  auriculatni<  (Bin)  

( •dliocerdo  lalideiiK  Agasisiz  

•'^iilnirna  prixcn  Agassi/,  

Xiplnaa  ?  radiata  (Clark)  , 

ARTHROrODA.  Ostiacoda. 
Jillllincypris  mhaequala  Uhich... 

Biithociipvix  parilis  Ulrich   

'  nthi  rclla  marlborneumts  Lilrich  ... 

<  Hllicrellii  snhmarumata  llh-ich  

('Uthcre  inniijlandica  Ulrich  

'  !ithe.rei,.i  bas.il<;rt  Ulrich  

'  iithei-idea  pcrarcuala  Ulrich  

MOLLUSCA.  Cephalopoda. 
Ilercoi/lossa  tuoineyi  (;.  \-  M  

Moi.T.uscA.  Gastropoda. 

Tni  nnteUaea  hella  Conrad  

liiiiflicuJa  dalli  Clark  


//()  reiiusta  Clark  

-ilniiin  harrini.  Clark  

i1nma  potnmaceiisis  C.  &  M. 

'toma  ducateli  C.  &  M  

if .'))/!((  (liUdreni  Lea   

ttiiinii  iiisciitarensis  C.  &  M., 


MniiijiUa  h,  IIUIriat<t  Clark  

I'liiici  llaria  (jraciUddes  var.  Aid  . 

I  'iiicellaria  sp  

I'luiceUaria  potomacensixC.  &  M.. 

'  ilivula  xp  

ViilutiUtheii  petrosus  iConrad)  

VnhUiUaieK  up   

' ''iri(  t»(i  piiruloUJes    (Conrad)  ... 

^[|t|■a  mariilandica  Clark   

Milia  piiinonkcnsix  C.  Ix  M  

-Vi/ra  p, 


lllaiiilicitx  (' 
■nil  is  Heilp 
:t>iatus 


Fusus 

Tiophnti  suhlevis  Harris 
strcpsidura  suhscalanna 
Melougeiia ?  potomaccnsh 


Harris:  Bull.  Amer.  Pal..  No.  4. 
'  Harris  :  Proc.  Acad.  N.  Sci.,  Phila., 


Bull.  Amer.  Pal.,  No.  11. 


'  Aldrich :  Coastal  Plain,  Alabama. 
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THE  EOCENE  DEPOSITS  OF  MARYLAND 


LOCAL  DISTRIBUTION. 


Aquia  Formation. 


PISCATAWAY  STAGE. 


Moi.LiJSCA.  Gastropoda.— Co)(t. 

Tudicla  marvlandica  C.  &  M  

Tuilii  Jd  S)i  

j!iriii(siis  I  riiiii  iiUix'!  Conrad  

I ,  riiiisi(.<  t  I'lihKitmt  ''.  var.  Conrad 

tii.n  nhiinlici  C.  &  M  

( '/i/  i/sM./.. Mills'  I  miniidtux  iHeilpriui. 


PASPOTANSA  STAGE. 


Fi(!(lii  I 

i-'KW/Hl 

'','/)"■"' 

C'lini'i 
r,ii,i,.t 


itlii  Ah: 


Con. 


IS  triiindif 

i.s  (,/,i.,i((,/(M(s  ?  var.. 

iiiiiaeciisi>i  C.  &  M  

'j'li  rriti  lhi  iiiortoni  Conrad  

Til  n-itillii  liameroiia  Conrad  

Tiin  iti  Uii  iiidomacensis  C.  &  M.... 
M,  siil  'ni  nlii  iitii  iConrad)  

r.  Mill  (IIS  s/i  

y.ltir.l  rlillnii,  iisis  ClarK  

Linnitiii  nui  njlii  ndicn  Conrad  

(\ilinitiarii  ii'iierta  iSolander)   

LlUopa  nxn  ylandica  C.  Ac  M  

Solarium  (ip  

Scala  viriiininna  Clark   

Seala  potninacctntis  C.  M  

Scala  so.s.sifis  Conrad   

Scala  cdi-iiutta  Lea  .............. 

TurhoiiilUi  imtntnaceii)ii>i  G.  Ac  M — 

Tuba  iiiiiniliiiiilica  C.  A;  M  

OihiMoitii'i  tiiiiiiKiiiiirii  iHai-ris)  .... 

Gi'lihiil,!  .iliiii'liihi  ('(iiirad)  

Cull  install, I  S|,  

Fissuridcd  iiiaiiborocufiin  C.  Ac  M.  . 

Moi.iiUSCA.  Scaphopoda. 
Dentalium  minutD^triatum  Gabb. . 
DentaUum  mi.<.si,sxi/>pi«"S'.'<  Con.... 
CaduluK  (iliniiihix  Merer \- Aldnch 

Mo  I, I. use  A.  I'olecypoda. 


<ii/i. 


Al.ll-irll 


<'ii;/.?(/ 
Corhiil'i  I 
Corbuhi  I 
SoUn  /is' 

Telliiia  rni;iiii"ii<(  i  laiK 
TelUiiii  irilliniii^i  Clark  . 
TeUina  iKH)uria  r  Conrad 
Meretrix  lerm  (Conrad) . . . 
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LOCAL  DISTRIBUTION. 


Nanjemoy  Formation. 


Mollusc  A.  (iastropoda.-Cod? 

Tuduia  iiiariilaiHhca  C.  M  

Tiuhcla  sp.  (  oiiiad   

tudicta  f  XII  

Levifusux  tiiihcatnsy  Conrad  

Levifusus  tniheatus  ixir.  '<  Conrad 

Metula  iiiarulaiuUca  C.  ic  M  

ChrjiDodomiix  eiiyonalun  (Heilprin) 

Pseudnhva  .sp  

Tritoimim  nhowalleri  (Coni-ad)  

Pyrula  petitta  vnr.  Conrad  

Pyrula 't  up  

I'uUiwiitKU'-  annitiis  Cliik 

Fusnficulit  jucciii^  (Whittieldi  

Morio  brrvideittata  (Aldrich)  

Cypraea  smitlii  Aldrich  

CalnptraplKirus  jacl.xiiiii  Clark  ... 
Cahji)tnii>horiis  triiKuUfcriis  Con.. 
Calijptraiiltnnis  triiiadifeiu.'i  car?. 
Aporiliais  potomacciirtis  C.  k  M 

Turritella  mortdiii  Conrad  

TurrilcUn  htonerotia  Conrad  

Turritella  iidtoinaceihxix  C.  &  M  .  '. 

Mesalia  ohrutit  (Conrad)  

VfA-metiix  sp  

Natica  clitt'iiiriif:ix  Clark...'.'.'."..'!." 
Lunatia  ihanilandica  Conrad..  . 

Calyptraca  aprrta  (Solander)  

Litiopa  manjlandica  C.  &  M  

Solarium  xp  

Scala  virdiniana  Clark 

ScaJa  potomacensis  C.  &  M    

Scnla  KesKiliK  Conrad  

bcala  carmata  Lea  

TurhoniUa  pntomaceiiKis  C.  &  M 
Tuha  tnarylaiidha  C.     M  .. 
Odostnmia  trapaquara  (Harris)!!."!! 

Nian  umhilicata  (Lea)  

Gihhula  qUtnditla  (Conrad)  .... 

ColHnMnnia  sp  ' 

Fissuridea  marlbornensU  C."&"  'm"."!! 

Moi,i,ijs(  A.  !Scai>hopoda- 
Detitalnim  m  umtist,  laLum  G  ibb 


I        MOLLUSCA.  Pelecypoda- 

I  Teredo  vir(jintana  CUirk  

^  Phcnacomya  i>etrom  (Conrad) 
Gastrochaena  sp  

.Pa7inpca  rlnuanta  Ciirad   

\Cm-hiiU,  sHh,  iifiniHita  Dall  

\CorIiula  iihlrirlii  Muyvv 

•  Coi-huJa  oinscjis  Conrad .!!!!.  ! ! 
•^"jen  lisbonensisy  Aldrich...!! 

lelltna  virgtrnana  Clark  

IfJliiia  wUliamM  Clark 

l[ihna  papyria  l  Conrad  

Mcranx  lenis  (Conrad  


GENERAL  DISTRIJiUTION. 


^  Harris:  Hull.  Amer.  Pal..  No  H 

'  Dall :  Trans.  y\ag.  Free  Inst.,  vol.  iii  pt  v 
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LOCAL  DISTRIBUTION. 


Aquia  Formation. 


PISCATAWAV  STAGE. 


PASPOTANSA  STAGE. 


^1 


O  3  ■ 


MOLLUSCA.   Pelecvpoila.— (o(( till uf(J. 

Merctrir  ovnta  var.  ovatn  (Rog'ers)  

Mcrrtri.r  nralu  var.  iiiiiiii  Conrad  

Mcnliirsiihiminix^,!  (Dnnid.  

Dosiiiini.^i^  I,  nlirtihii  i^  iKofrers)  

Prolnr,nil,a  /mux  Cnnr.u\  .   

Dililn.luiila  iiinrll.nn,!  i,sis  C.  &  M  

Jjiu  iini  a<iiii.iii,i  I  'lark  

Lvciiiii  ,isl,iiiiinn,ii^  Alilrich  

Luciiin  .hiilniii  (.'lark  

Luciiiii  iihh  ,  i  Clark  

Luciii'i  irhil.  i  Clark   

Luciii.i  s,.   

Veiicrirar.lin  ir.,st  ,i   f<rr.  vr.fi.t  C,,i 

Ve.iu  nvaidi.,  ,„,<,-, tl,ii„lini  C.  \-  >[  

Vennir.irdi,:  ,..,l<i  ,,„,;„  iisis  C.  M  

Cmssiih  Hit,  s  ,,hu  Inrnih  iCoiu  a.li  

Crdsvx/.  /)if,,~  ,(,,»/,(, III  (Clark)   

Cra!<^<ilrllit,  s  nil, I  iCDiii-aili  

Cragsiit,  llihs  «//   

AMait,  „i,iniht,iiV,,,i  Clark   

Conilli,,i>li,i,i,i  1, 1  , 1,11, i  Clark   

Pcriiih,,,,,,  :  .<,,  

I'll, iht, I. ,1,111,1  i,l,lnil,l  ,,,ti,,l  (  ■nil  


,liioi,n.(  „,,i,  ,il,ii,,li,:,i  C.  \-  M  

Pec((  I,  (  /m. ,  (,(,  ,  iisis  Akirich  

Pect,  i,  ,1,1111  I  lark   

Pecti  II  i,,lii,s,,i,i  (  -lark  

Pccteii  sii  

Ontrcfi  coinijrcKtiiroxtra  Say  

Oxtrea  coinprcnifirostra  var.  ni,  i,i,i,,i,i 

Ontrea  !<eUaefoi-mis  Conrad  

Ontrea  (Qryphnco><trea]  voiinr  (.Miirt( 

Grij)Jhnrii  i-ixinihn  is  Lamarek  

Pterin  li„,,il,i  ('oiira.li  

Gljicit,,,,  1  (X  iilm,,  ii.v  (Conrad!  

Triy(iii,i,ir,',f  ,t,  ,  isii  iCon.i  i;ir  

Cuciilhi, ,,  ,1,,,, 1 1,1,, I  Conrad  

Leihi  i„ii  r,i  ■  Iti.-rrsi  

Leihi  ,1,11,  llii,,i  i,iis  (Koo-ersi   

Ledii  lull, !■,„■,  r,i  I  Conradi  

LeiJd  i„i  I  il  i,<  I  Conrad  I  

Led, I  ,,.M  (/(s  ,;ii   

Leila  i„,tn, „,,,■,  „Ms  C.  \-  M  

Led,!  ,  nn,,,,,  iisis  c.  \  .\[  

Led<i  liis,,i,i  C.  \  M  

Nnei,I„  ,„■„!,,  \.vA  

A' !((■((/. I  i„.i.„„,,,  ,  iisis  C.  &  M  

.Mi)i,i.rs(  (ii  hEA.  Brachiopoda. 

Terehratuhi  )iinlinii  Morton  

PtatuUa  iiuuiiliniilicii  (  .  \- M  

MoLM'SCOiDEA.  lirvozoa. 

Di.icos/irir.sK  r<ni,tiis  Ulricli  

Fasrii„,i,i  s,il,r,i:„.,s,i  Clricli  

Retic„lii„,i,,  ,li,  l„,t,„„.,  (1.  \-  H  

Carini,!  ,lii„i,,^,i  riiicli  
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LOCAL  DISTRIBUTION. 


Nanjemoy  Formation. 


GENERAL  DISTRIBUTION. 


GULF  PROVINCE. 


MOLLUSCA.   Peleej'poda.- Co)i(/)n(C((.  j 

Meretrix  nvata  var.  ovotn  (Rogers)  

Meretrix  ovatn  rar.  pyua  Conrad  

Mercti  i.r  miliiinin  i  x!<a  Conrad  

Doffiniiiiisix  lcnticiaai-i»(HogeTS)  

Prntocind ill  Iciiis  Coni-ad  

Diijloddiita  iiiiniboi  neiiKis  C.  &  M  

Lucitut  aiiuutnii  Clark  

Luciiiii  astarliformis  Alilrich  

Lucina  dartonl  Clark  

Lucinii  ulileri  Chirk   

iMci/i'i  irliit,  i  Chirk  

Luciivi  .S(<  

Vein  i  ic(ti  did  iiliniirostii  i-iir.  reuia  Con.. 

Vencriciirdui  nun  ul'indicd  C.  &  M  

Tencricanlia  pofapdcooisi'.s  C.  &  M  

Cragaatellites  alaeformis  (Conrad)  

Crassatellites  aquiana  (Clark)  

CragmtcUUes  alta  (Conrad)  

CrasmteUites  sp  

Aslartr  tiuirnhtndicd  Clark  

CaraUioplKKjii  bi  ijuni  Clark   

Periplomii  '<  sp  

P)iohidiiiivii(  m(ti  iil<nulica  Con  

Modiolus  ahiha in,  nf:is  Aid   

Modiolus  iiiaiiihiiidu-UK  C.&  M  

Lithopliiiiiii  iiun  iiirindica  C.  &  M  

.4.)io;/i!((  iiini  jihindica  C.  &  M  

Pecten  chiictuvftixis  Aldrich  

Pccteit  diilli  Clark  

Pecten  jDhnaoiii  Clark    

Pecten  »p  

Ostrea  compressirostra  Say  

Os(  rca  compi  es^ii-ostra  var.  alepidota  Dall 

rea  !<eUaeformis  Conrad   

Ontrea  [Grypliaeostrea)  vomer  (Morton)  .. 

Qryphaea  vesicularis  Lamarck  

Pterin  limula  (Conrad)  

Olycymeriii  idnneus  Conrad  

Trigonoarca  decisa  var.  Con  

'hicuUaea  gioantea  Conrad  

jeda  parva  (Rogers)  

Leda  cultellifornm  (Rogers)  

Leda  improc'era  (Conrad  i  

Leda  paHHs  Conrad  

Leda  parilis  var  

Leda  potnmacensis  C.  &  M  

Leda  cliftonetwis  C.  &  M  

Leda  tysoni  C.  &  M  

Nucula  ovula  Lea  

Nueula  potoinaccn>iis  C.  &  M  

MolTjUSCOIDEA.  Brachiopoda. 

Terebratula  harlani.  Morton   

Platidia  maryUindica  C.  &  M  

Mor.LUSCOiDEA.  Bryozoa. 

©iscosparsa  varians  Ulricb  

Fhscipora  mhramnita  Ulrich  

ReiticuUpora  dichotoma  G.  &  H  

Oavaria  dumosa  Ulrich  


'  Harris :  Bull.  Amer.  Pal.,  No.  4.  2  Harris :  Bull.  Amer.  Pal.,  No.  9.  *  Aldrich :  Coastal  Plain,  Alabama. 
'Harris:  Proc.  Acad.  N.  Sci.,  Phila.,  1895.        «  Dall :  Trans.  Wag.  Free  Inst.,  vol.  iii,  pt.  iv. 
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LOCAL  DISTRIBUTION. 


MOLLUSCOIDEA.  Bryozoa.— Conf idwed. 
Cerioporn  inicrojiorii  fioldf  


§  |m  iK  iS |5 j3     H  iM  pi?^  H|Hp  |0  ;H I S  p  ,^  |fX  jO  1^  iH 


J..1 


Heteropi 

Memhrauipin  ii  rim  ulntu  VlrU-h   

Metnhraiiii'i'i  11  .s;ihiW'is<i  riiivb  

Membraiiiiiora  aniiiislii  Drich  

Reptoftuntrella  heteropora  ii.Si  H  

Bifluntra  torta  G.  &  H  

Esehara  ?  diyitata  Morton  

LunuUteit  reverm  I'hich   

Crihrilina  modcKta  (nrich  

Cribi-ilina  cranmhi  t'liich   

Lepralia  swbpirtik;  Thieh  

Lepralia  labiosa  IMrich   

Mucronella  axpeia  ririi-li  

COEr.ENTKHATA. 

Flabellum  sp  

Til rhnmlid  atutiinxtnht  Vuuyhan  

Trotiincinlliiis  rhirl,i  mi  ti>;  \'a  iiyliati. . . 
Piirncij.itlius  iii<itiil:ni,U,  ii>:  \'au;;iian.. 
B'lhniiiiiliuJlia  'l,'^iiir,i,l,,il  hi  in  M-K  A:  H. 
Eupfiiiiniiiiit  clahiiriitd  (Conrad)  


Pkotozoa. 

Textularia  gramen  d'Orbigny  

Textularia  saiiittulii  Defrance  

Textularia  subaniiiihttn  d'Urln'gny  

Spiroplecta  claii.i  Ita-^-  

Nndiigaria  afflnix  dl  i  h  i.iL^ny)   

Nodnsaria  bacillnni  I )el laiic  i.-  

Nodnsaria  communis  (d'< )rliigny)  

Nodosaria consnrhrina  v.einiiciata(Reuas) 

Nodosaria  sandbei-geii  (Keuss)  

Nodosaria  ohliqua  (Linne)  

Taginulina  legumen  (Linne)  

Marginula  coKtata  (Batsck)  

Crislellaria  gibba  d'Orbig-ny   

Criftellaria  rotatula  (Lamarck)  

CristeUnria  radiatit  iHornemann)  

PnhniiDriihiiiii  ,n,sii-i,i,;i  (.]■(  )rl.i-nv)  .... 


p..; ,„„,„;,;,,■//.(  r.„„i,nss,,  .Vny[nis,iy  

I'lihliiKiriiliiiiii  eleijiiiitissiiiui  V.  A:,)  

PoU/inorpliinii  iiihhn  d'Orbigiiy  

Piih/morpliinn  lactea  (W.  A.-  J.i  

Pobimorphina  praelnnga  Terq  

Glohiijeriiin  biilloidrs  d'Ovbiirnv   

Di»corUnii  hrrtln  lnti  '(!•(  )rl.it;-nv)  

Discnrhiii'i  (i/rZ/o  Mnirhi-m-i  . .'  

Truncatiilin<i  lni„iinl,i  <  \v.  \-  .T.)  

Truneatnliiiii  unijn-i>nin   d'l  irbig-ny)  

A.nomaUnn  luniaom titles  (lii  ussT  

Anomalina  grosserugomi  (liunlu  li  

Pulvinulina  exigua  var.  ohtusti  linr  

Pulvinuliyia  Kchrtibersii  id  ni  i,ij;ny.  ... 

Nonionina  afflnU  Keus.s  

Amphixlegina  lessonii  d'Orbigny  

Plantae. 

CarpolUhm  marylandicug  Hollick  

CarpnlithuK  marylandicus  var.  rugosug  H 
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SPECIES. 

LOCAL  DISTRIBUTION. 

GENERAL  DISTRIBUTION. 

Nan.iemoy  Formation. 

POT.4PACO 
STAGE. 

? 

WOODSTOCK 
STAGE. 

MARYLAND 
PROVINCE. 

Cretaceous. 

GULP  PROVINCE. 

Potomac  Creek.   Zones  lJ-13. 

a 

1 

West  of  Port  Tobacco. 

1  Half  mile  below  Chapel  Point. 

\ 

-J 

E 

i 

•c 
o 

° 

1  One  mile  S.  E.  of  Piscataway.  1 

Kavine  north  of  Thrift. 

Charles  Branch,  between  Kosaryville 
and  Upper  Marlboro. 

Upper  Marlboro  (S.  W.  of  town). 

Upper-  Marlboro  (deep  cut  on  new 

Hills  Bridge. 

1  La  Plata.  1 

1 

s 

c 

s 

1 
o 

T«  n  miles  above  Pones  Creek. 

a 
a 

d 
ei 

X 

1 
E 

1 

1 

Deep  well  at  Chesapeake  Beach  (SK)- 
93  feet). 

Piscataway  stiige. 

Paspotansa  stage. 

Potapaco  stage. 

Woodstock  stage. 

Midwayan.  1 

Lower  Chickasawan. 

Upper  Chickasawan. 

Lower  Claibornian. 

Upper  Claibornian. 

Jacksonian. 

o 
o 

o 

MOLi^uscoiDEA.    Uryo7,oa..—Coiit  i  lined . 

* 

* 

* 
* 

* 
* 

COEr.,ENTEHA.TA. 

* 

* 

* 
* 

* 

Parac4i(Xt)iiis  (iiaci/^OHd'cu.s  Vaughan  — 

BalaiioiiliiiJI ill  JiM/inj)/i;///um  M-E&H... 

%(. 

*8 

* 

* 

PltOTOZOA. 

Siiiioiilicld  cUtiUi  Bas'g  

* 

XnJn^niiii  <iiliiiis  (fl-Orhi-ny)  

Niiiln^iin'ii  rniis<n  liriiin  v.cinat  iiiin  iKeuss) 

Marijiiniln  rn^lntii  Batsch  

■■ 

PolUiiiDiiihiiia  (iiiMiiiiri;  (d'Urbig-|iy)  .... 

Polyinoiphina  eoinpi  essa  d'Orbig-ny  

* 

Discoi'bma  berthelnti  (d'Orbigny)  

Truncatiiliiiii  muii  rin  im  id'Orbig-iiyi  

i:; 

AnnmaliiKi  j/rosM. /hi/osk  (Gumbeli   

Pulvinulina  sclircibersii  (d'Orbigny) 

AmphiMcgina  iMsonii  d'Orbiguy  

Plantae. 

CarpoUthutt  marylandicm  var.  rugoans  H. 

8  Vaughan :  Mono.  x.Yxix,  U.  S.  G.  S.         Cretaceous  of  N.  J.,"  Ulrich,  see  p.  223.        "  Maastricht,"  Ulrich,  see  p.  310. 
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THE  EOCENE  DEPOSITS  OF  irARYLAXD 


COREELATIOX  OF  DEPOSITS. 

Xnmerous  attempts  have  been  made  to  correlate  tlie  Eocene  deposits 
of  Maryland  with  those  of  other  areas.  Not  only  has  the  attempt  been 
made  to  establish  the  equivalency  between  the  Maryland  deposits  and 
those  of  adjoining  states  to  the  north  and  south,  but  also  with  the  more 
distant  Gulf  region  and  with  Europe.  That  the  conclusions  reached  by 
the  various  investigators  have  been  widely  at  variance  has  already  been 
shown  in  the  Historical  Eeview.  Some  have  considered  the  strata  to 
represent  but  a  small  part  of  the  full  Eocene  series,  while  others  have 
regarded  them  to  embrace  a  considerable  portion  of  the  same.  These 
diverse  views  will  be  discussed  in  detail  in  the  subsequent  pages. 

Two  methods  of  correlation  are  possible,  one  based  upon  physical,  the 
other  upon  biological  criteria.  The  faunal  and  floral  characteristics  of 
the  formations  find,  therefore,  interpretation  only  as  the  physical  fea- 
tures are  clearly  understood  since  the  geological  and  geographical  range 
of  species  is  determined  to  a  large  extent  by  conditions  of  sedimentation. 
The  physical  characteristics  of  a  formation,  therefore,  bear  a  close 
relationship  to  its  contained  faunas,  and  cannot  be  ignored  in  the  corre- 
lation of  the  deposits. 

It  is  a  well-recognized  fact  that  the  most  trustworthy  correlations  are 
those  based  upon  paleontological  criteria,  still  the  possibilities  of  varia- 
tion in  the  succession  of  organic  forms  in  widely  separated  areas  are 
so  great  that  detailed  correlation  can  seldom  be  satisfactorily  attempted 
even  where  general  equivalence  is  recognized.  This  is  particularly 
true  of  the  Eocene  of  the  Middle  Atlantic  Slope  where,  as  will  be 
shown  later,  the  range  of  species  is  quite  different  in  certain  particu- 
lars from  that  hitherto  recognized  in  adjacent  provinces.  Such  being 
the  case,  it  is  evident  that  whatever  aid  the  ^Dhysical  criteria  can  afford 
should  be  employed  in  the  interpretation  of  the  Maryland  Eocene  de- 
posits. 

COERELATIOX  OF  THE  DEPOSITS  WITHIN  THE  MIDDLE  ATLANTIC  SLOPE. 

It  has  generally  been  conceded  that  the  Maryland  and  Virginia 
Eocene  deposits  constitute  one  and  the  same  geologic  province,  a  con- 
elusion  which  is  well  borne  out  by  the  fact  that  the  strata  are  practically 
continuous  and  that  the  materials  of  the  deposits  and  the  fossils  are 
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frequently  the  same.  It  is  evident,  however,  that  the  Maryland  beds 
especially  form  the  lower  horizons,  while  the  Virginia  deposits  repre- 
sent more  largely  the  upper  horizons  of  the  Pamimkey  group.  In 
other  words,  the  Aquia  formation  is  more  strongly  developed  in  Maryland 
and  the  Nanjemoy  formation  more  strongly  in  Virginia,  although  the 
Xanjemoy  formation  is  by  no  means  lacking  in  Maryland  and  the  same 
is  true  of  the  Aquia  formation  in  Virginia.  It  is  apparent  that  there 
must  have  been  a  gradual  transgression  of  the  Eocene  deposits  south- 
ward, since  the  Aquia  formation  gradually  disappears  under  the  Nanje- 
moy  to  the  south  of  the  Potomac;  on  the  other  hand,  the  Nanjemoy 
formation  is  entirely  absent  to  the  northeast  of  the  Patuxent  valley, 
while  the  Miocene  deposits  have  gradually  transgressed  over  the  Eocene 
from  the  Potomac  valley  northward,  so  that  successively  older  horizons 
are  found  in  contact  with  the  Miocene  in  passing  from  the  Potomac 
basin  northeastward  toward  Delaware,  where  the  Miocene  strata  ulti- 
mately come  to  rest  directly  on  the  Cretaceous  deposits.  The  result  of 
this  differential  movement  is  to  limit  the  area  of  outcrop  of  the  Nanjemoy 
formation  in  Maryland  to  the  southern  counties  of  the  state,  while  the 
Aquia  formation  is  continued  across  the  Chesapeake  Bay  into  the  eastern 
counties  as  well  and  finally  disappears  beneath  the  Miocene  cover  not 
far  from  the  borders  of  Delaware.  It  is  evident,  therefore,  that  higher 
Eocene  horizons  are  found  in  central  and  southern  Virginia  than  appear 
in  Maryland,  a  conclusion  borne  out  by  the  fact  that  the  Ostrea  sellae- 
formis  zone  with  its  accompanying  fossils  is  much  more  strongly  repre- 
sented in  the  valleys  of  the  Pamunkey  and  James  rivers  than  in  the  Po- 
tomac basin.  Thick  beds  of  Ostrea  sellaeformis  are  found  in  the  former 
areas,  while  only  a  few  representatives  of  this  species  appear  in  the  upper 
zone  of  the  Woodstock  substage  on  the  banks  of  the  Potomac. 

CORRELATIOX  OF  THE  DEPOSITS  "WITH  THE  EOCENE  FORMATIONS  OF  THE 
GULF  STATES. 

By  common  consent  the  extensive  and  diversified  series  of  Eocene 
deposits  found  in  the  Gulf  region  has  come  to  be  regarded  as  the  type  not 
only  for  the  Atlantic  Coast  region  but  for  the  entire  country  as  well. 
Dr.  Dall,  basing  his  conclusions  both  on  his  own  work  and  on  that  of 
others  in  this  area,  has  recently  adopted  the  following  classification  of 
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American  Eocene  horizons.  The  sequence  of  stages  from  above  down- 
■svards  as  given  by  him  is  as  follows : 

Jacksonian, 

Claibornian, 

Chickasawan, 

Midwayan. 

Paleontological  Criteria. 
A  comparison  of  the  Maryland  Eocene  faunas  with  those  represented 
in  the  Gulf  area,  which  have  primarily  aiforded  the  basis  for  the  classi- 
fication above  given,  shows  that  the  Maryland  Atlantic  Coast  Eocene 
contains  a  great  many  species  not  represented  in  the  Gulf,  or  of  which 
the  exact  range  there  has  not  been  well  enough  determined  for  com- 
parison (158  out  of  307),  while  the  majority  of  identical  forms  (49  in 
all)  are  of  wide  geological  range,  and  are  thus  of  little  value  in  deter- 
mining the  exact  age  of  the  deposits.  There  are  enough  distinctive 
species,  however,  as  will  be  seen  from  a  study  of  the  table,  to  show 
that  the  Maryland  Eocene  must  represent  beyond  any  doubt  the 
Chickasawan  with  both  its  upper  and  lower  substages,'  and  that  from 
the  Potomac  basin  southward  through  Virginia  we  also  have  in  all 
probability  the  Lower  Claibornian  as  well,  with  its  Oslrea  sellaeformis 
zone. 

Whether  higher  or  lower  stages  of  the  Eocene  are  represented  in  the 
Middle  Atlantic  Slope  is  a  question  that  cannot  be  satisfactorily  an- 
swered. There  are  no  paleontological  data  that  bear  on  this  point,  and 
the  other  evidence  which  may  be  brought  forward  cannot  be  regarded  as 
conclusive.  The  non-fossiliferous  zone  at  the  base  of  the  Aquia  forma- 
tion may  or  may  not  be  older  than  the  Chickasawan,  and  the  highest 
strata  recognized  as  Eocene  in  central  and  southern  Virginia  have  not 
been  sufficiently  studied  to  show  whether  they  are  or  are  not  younger 
than  the  lower  Claibornian. 

The  following  table  contains  the  forms  common  to  the  Maryland  and 
Gulf  areas: 

1  TheUpper  C/iickasawan  a.s  here  used  includes  the  Hatchetigbee  and  Woods  Bluff  (or 
Bashi)  substages,  while  the  Lower  Chickaxawan  includes  the  Bells  Landing  (or  Tusca- 
homa),  Greggs  Landing  and  Nanafalia  substages  as  differentiated  in  Alabama  and 
Mississippi. 
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EOCENE,  PLATE  VIM. 


Fig.  1.— contact  of  NANJEMOV  AN'IJ  .\(^L:T\  formations  in  N'ALLEY  of  IIKAKD 
CREEK,  ANNE  ARUNDEL  COUNTY. 


■Fig.  2.— CONTACT  OF  NAXJI•:\ln^   AM)   \(M  I  A  l(i  K  Al  A  1  1  ( Al   liM'l-.K  .\1  A  K  I,|;<  i  Ko. 
VIEWS  OF   EOCENE  SECTIONS. 
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Gulf  Region. 


PI,.:,; 


r,,,;,i 

F„s„f 
M,  , 


i„  ll„  (■ 


i-iul . 


(',jl„; 
Cihj, 
T„ir. 
T„,r 
.\r,s„l 

/:„„„ 


'I, I,-;,,  iii;i,-iloii:lc.s  Aldriuh  var.  . 

ji,ii;isits  (Courad)  

■II,,  /i//,-,il,_)iiJes  (Courad)  

s,,lil,'/ii,is  Heilpriii  

ii,t,rsl i-l,iliif:  neilpriii  

„„  s„l,l,r!s  Ilan-is  

,s„x  f r,ili,„li(s  Conrad  

11,1,1,,, I, s  ,1,1/oinilHS  (Ileilprin) .  . 

.(  /„        ,;(!■  Conrad  

(Wliitfield)  

h,;,'},!,,,!,,),,.  (Aldrk'll)  

x,,,,ll,,  Aklricli  

I ,;,lil,,,,  ,is  li-,i,<jdifi-i-„H  Conrad. 

1,11,,  i,,,i,-l<jiii  Conrad  

1,11,,  l,„,in  rosa  Conrad  

,,hi-,ii,,  (Conrad)  

,,,,, ,-,/l,i,,,li,;i  Conrad  

/,■./(  ((  ,,/,,'i-t,,  iSolander)  

.„,:,,  I,;,/,,,,/,,,,,;,  (Hams)  


I„s  .Muver  and  Aldrich. 

/„„„l„  Dall  

'//  Meyer  

A  Conrad  

(  (inrad  

',/ii;'!<si(  (Conrad)  

,iu-,,l,,,-,s  (Rogers,)  

,1  Chii-k  

r,,,',„:s  Aldrich  


/.V  .Mdricli 
Aldrich  . 


,//,/,,,,  ,,sii;',,)  ,;,,„,  ,■  I  .Morton)  .  , 

(Courad)  

^  iil,i,i,_'i,x  (Courad)   

■„  '/.r/.s,(  (Conrad)  

,/ii/,,,,l,;)  Conrad  

'  (Ulcers)  

,i„.-,„si.i  Clark  and  Martin  .  .  . 

Lea  

II, „  ,l,s,„„/,J,,,ll„,„  M-E.  and  H  . 
,,  ,  l,,li,ii-,it,,  (Con  r.Td  i   


j  ■);: 


'  Tlic  r.  /jl,i/ii,-osta  of  the  Middle  Atlantic  Slope  has  been  divided  by  the  authors  of 
this  paper  into  several  species,  the  rer/i,c  beinff  limited  to  the  Aquia  stasfe.  The 
other  species  have  not  been  recog-nized  in  the  Gulf  region,  although  further  investi- 
gation may  sliow  one  or  more  of  them  to  exist  tliere. 
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In  the  above  table  and  iu  the  followmg  discxission  only  the  niollusca 
and  corals  are  included.  Many  of  the  other  species  occur  outside  of  the 
state,  but  they  are  not  considered  here  because  the  facts  at  hand  are  not 
complete  enough  to  base  upon  them  any  generalizations  concerning  the 
distribution  of  the  forms  or  any  (k'ductions  concerning  their  significance. 

Aquia  Stage. — The  Aquia  stage  hieludes  the  following  species  tliat 
have  been  found  in  the  Lower  Chickasawan  of  the  Gulf,  several  of 
which,  as  will  be  seen  by  the  table,  also  range  downward  into  the  Mid- 
wayan,  while  others  pass  upward  into  the  Upper  Chickasawan  and  even 
into  the  Claibornian.  ■  Some  of  these  forms  also,  as  wiW  be  further  seen 
from  an  examination  of  the  table,  are  not  confined  alone  to  the  Aquia, 
but  range  on  into  the  Xanjemoy  stage.  The  following  Lower  (Jliick- 
asawan  species  are  found  in  the  Aquia: 

Tor„.iirlhi,<i  l„ll,i  (\nirad.  (?)  (klnsfomiit  t rupci'iiiK ni'^  (Harris). 

I'hi' i-i'iinini  rl, lid  1, 1,1  \aia.  Cad'ilns  nhrnjiiiis  :\leyer  and  Aldricli. 

('a„rdl,ir;,i  ,/,  .'.  ;/„;,/,  s  Aldricli.  Corbiil,!  s„lnH<ioinit,i  Dall. 

Volalilit/ns  /,./,-,.,. -/x  Conrad  I.  Corhula  uldrichi  .Meyer. 

Caricella  /y//, ■"/,,„/,  s  (  ..iirad).  Meretrix  orata  Conrad. 

FiixKK  siih/,  I,       lli'iliirin.  JJoxhiiojislx  Irndiiiluris  (Kofrers). 

Trn,,/,,,„  snl.hris  Harris.  Lnrl„,>  ,nj,n„,n<  Clark. 

(•h,-,js,„h„nns  ,  „,i„„ati,H  (Ileilpriir).  Pi'dm  j<,hHsoin  Clark. 

F'isnjirnI,,  jur.  ,ns  (Whitfield).  Ostrcu  coinprcsxlroxtni  Say. 

.17. bi-cr,  lU  iiliila  (i^ldrich).  Ghjci/merin  idoiieiix  (Coiiiadi. 

I'dl ij/jI raiihdriix  I ri iiodifc r us  Courad.  Ciiriill,(,ii  ijUjii iilcii  Conrad. 

rnrrilcll,,  in,,rU„n  Conrad.  X"'"  I"' rr.i  lUo-ersj. 

rnrrit,V,t  /u,„u-n.s„  Conrad.  X>'r„l„  ,„■„/„  Lea. 

Liiinilni  1,1,1  njUi Conrad.  BdJnnophyUia  dcsmoiili >/ll mn  M-E.  anil  H. 

Cil  ,11,1     ,1  iSohmder).  Eii/jsammia  elabor((lii  (Coiirad). 


Of  these  forms  a  few  only  are  restricted  to  the  Lower  Chickasawan, 
the  remainder  ranging  on  into  the  Upper  Chickasawan  and  some  on  into 
the  Claibornian  as  well.    The  restricted  forms  are: 

Trophon  stcblevi.i  Harris.  Lrn-ina  aqnianii  Clark. 

yforio  brevidentata  (Aldricli).  Cncidlaea  ijigiinted  Conrad. 

Doxiniopsis  lenticiibtrlx  (Kogers). 

All  of  these  specie-s,  except  CucuUaea  gir/autca.  are  confined  to  the 
Aquia  stage. 


'  See  the  discussion  of  this  form  in  the  chapter  on  Systematic  Paleontology,  p.  1.50. 
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The  following  species  of  the  Aquia  stage,  on  the  other  hand,  have  not 
been  fonnd  Ix'low  the  Upper  Chickasawan,  viz.: 

Fk.siis  hi/cfstrliitiis  Ileilpi-iu.  Pecten  c/iocto.vensis  Aldrich. 

Lvcimi  u/tleri  Clark.  Ptcrix.  Umula  (Courad). 

Modiolus  alabamensis  Aldrich. 

Of  these,  Pteria  Umula  also  occurs  in  the  Claibornian.  The  Aquia 
stage  also  contains  several  species  that  have  not  l)een  found  below  the 
Claibornian  in  the  Gulf.    They  are: 

Mesalia  obruta  (Conrad).  Corhnla  onixcns  Conrad. 

(?)  Odostomia  trapaquara  (Harris). 

The  following  species  occur  in  the  Jacksonian,  viz.: 

CadHlns  abruptns  Meyer  and  Aldrich.  Pecten  duUi  Clark. 

Corhnla  oniscus  Conrad.  Ostrea  (Gijphaeostrea)  vomer  (Morton). 

None  of  them  is  of  special  significance. 

Before  final  conclusions  are  drawn  from  these  comparisons,  however, 
the  fact  must  be  taken  into  consideration  that  the  Maryland  beds  have 
probably  been  examined  at  the  present  time  more  thoroughly  and  at  a 
greater  number  of  localities  within  the  same  limited  area  than  those  of 
the  Grulf,  and  that  some  of  the  forms  above  mentioned  may  be  shown 
upon  further  study  to  have  a  wider  range  in  the  Gulf  than  has  been 
given  to  them.  Due  allowance  must  also  be  made  for  differences  in  judg- 
ment in  the  identification  of  species.  At  the  same  time,  it  is  very  clear 
that  the  species  common  to  the  Gulf  and  Middle  Atlantic  Slope  differ 
materially  in  their  geological  range.  This  is  evidently  due  m  part  to 
the  difference  in  physical  conditions  in  the  two  areas  and  also  in  part 
to  migration.  But  after  taking  these  facts  into  consideration  it  will 
be  seen  that  the  fauna  of  the  Aquia  is  much  more  closely  related  to  the 
Chickasawan  as  a  whole  than  to  either  the  Midwayan  or  Claibornian  and 
that  there  is  a  somewhat  closer  resemblance  to  the  TjO\ver  than  to  the 
Upper  Chickasawan.  The  distance,  however,  between  the  two  areas, 
the  difference  in  physical  conditions  and  the  possilnlities  of  migration 
are  too  great  to  admit  of  any  attempt  to  draw  exact  parallelism  between 
the  substages. 

Nanjcmoy  Stage. — The  Nanjemoy  stage  contains  the  following  species 
found  in  the  LoAver  Chickasawan  of  the  Gulf,  all  but  one  of  which 
{Cuciillaea  gigantea)  also  range  on  n2:)ward  into  the  Upper  Chickasawan 
or  higher  stages.    They  are: 
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Tonuitelhten  bclla  Conrad. 

Volatilithes  petrusitx  (Conrad). 
Let'ifuKiis  trabeulHx  Conrad. 
Cypraea  srnithi  Aldrich. 
Calyptraphorm  Irinodifents  Conrad. 
Lunatia  marylandicd  Conrad. 
Calyptraea  aperla  (Solander). 
Cadidus  abruptus  Meyer  and  Aldrich. 


Corbiila  sHbcuijoimtii  Dall. 
Corbiiht  aldricM  Meyer. 
2[ei-etrix  oi'ata  (Conrad.) 
I\rt,  n  :,„h„»,ii\  Clark. 
(ihl,-,jui,  ris  ;,/,,„,  ».s  (ConradV 
Ciiriilliii'ii  (/ii/,ijile((  Conrad. 
Lfda  pared  (Rogers). 


The  Nanjemoy  stage  contains  the  fullowing  species  found  in  the  Upper 
Chickasawan  of  the  Gnlf.    They  are: 

I.,  II, I  CDiirad. 


Torn,, 
V„h<ll 

Fn.s„s 
Lcrlf, 

CijP'" 
Cahjiii 

Cihji.t 
Cad'il, 


:(  nmad). 
Ilrili.riu. 


■ad. 


It  III  All 


rhiodiferns  Conrad. 
'//'(•((  Conrad. 
/  (Solander). 
.  Meyer  and  .\ldricb. 
,l,jH,it,i  Dall. 
Corbnla  aldrichi  Meyer. 
Meretrix  ovata  Conrad. 


"I'l 


Mvr.trix 
Li„;„„  „ 

M,„ll,.l,is 

l\,-t,n  ,1, 
(.')  J\,-h, 

I't,ri,>  11, 
Oh/,-,/11,,  I 
Tri;/o/i(ni 
Leda  par 


Coin-;id. 
Aldrich, 


Aldrich. 
hich. 


s,  ll,,,'f,,r,iilx  Conrad. 
iilii  ((.oniad). 
■v  idii>,('iis  I  Conrad). 
(■((  dcrixii  (Conrad). 
a  (Rogers). 


Leda  potomaceiiHix  Clark  and  Martin. 

Among  these  species  a  few  only  are  restricted  to  the  Upper  Chick- 
asawan.   They  are: 

Fusus  inter  striatum  Heilprin. 
Meretrix  subimpressn  Conrad. 
Lueina  astartiforinix  Aldrich. 
Luciiia  uhleri  Clark. 

Of  these  forms  2Ieretrix  subimpressa,  Lucina  astartiformis  and  Leda 
polomaceiisis  are  found  only  in  the  Nanjemoy  stage. 

The  following  species  of  the  Nanjemoy  stage  are  found  in  the  Lower 
Claibornian: 


Modiolus  alabamensis  Aldrich. 

Pecten  clioctat'eiisis  Aldrich. 

Leda  potoiiiaeensis  Clark  and  Martin. 


Vol  a/ 11  It/,,:  s  pvtroxiix  (Conrad). 
Ljerifi,s,is  I r,ihi-,il 'IX  Conrad. 
Pyrtda  pciiila  rar  Conrad. 
Mesalia  obrnta  (Conrad). 
Lunatia  marylandica  Conrad. 
Calyptraea  aperta  (Solander). 
Cadulus  abruptus  Meyer  and  Aldrich. 


(i?)  Corbida  subciujonaia  Dall. 

Corbnla  aldrichi  Meyer. 

Corbnla  oiiixcnx  Conrad. 

Oxh;  ,i  X,  II, -mix  Conrad. 

J>/,r,,i  1 11,1, ill,  iCouvnd). 

(.')  01  iji-ijiiitrix  idoKcns  (Conrad). 

Trii/OHoarca  dirixa  (Conrad). 


Among  these  forms  Mesalia  ohruia  is  the  only  species  that  is  confined 
to  the  Lower  Claibornian,  while  three  others  do  not  pass  the  limits  of 
the  Claibornian  stage,  viz.,  Pyrula  peiiita  var.,  Corhula  oniscus  and  (?) 
Ostrea  sellaeformis. 
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FlO.  -i.-RAILKOAD  CUT  NEAR  UPPER  MARLHOUO  SHOWING  NANJEMOV  FORMATION 
OVERLAIN  BY  LATER  DEPOSITS. 
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Of  the  list  above  given,  Levifusiis  trabeatus,  Pyrula  penita  var.,  Ostrea 

sellaeformis  and  Trigonoarca  decisa  are  confined  to  the  Nanjemoy  stage. 

The  following  Nanjemoy  species  have  been  found  in  the  Upper  Clai- 
bornian: 

Pyrula  penita  var-.  Conrad.  Corbula  oniscus  Conrad. 

Lu7iatia  niarylandica  Conrad.  Ostrea  sellaeformis  Conrad. 

Calyptraea  aperta  (Solander).  Pieria  limula  (Conrad). 

None  of  these  species  are  confined  to  the  Upper  Claibornian  and  two 
of  them  only,  Pyrula  penita  var.  and  Ostrea  sellaeformis,  are  dis- 
tinctively Nanjemoy  forms. 

The  following  species  occur  in  the  Jacksonian,  viz.: 

Cadulus  abriiptiis  Meyer  and  Aldrich.      Pecten  dalli  Clark. 

Corbula  oniscus  Conrad.  Ostrea  (Oyphaeosirea)  vomer  (Morton). 

None  of  them,  however,  has  any  special  significance. 

It  is  thus  shown  that  the  Nanjemoy  has  faunal  relationships  both 
with  the  Chickasawan  (and  especially  with  the  Upper  Chickasawan) 
and  with  the  Lower  Claibornian.  But  in  the  Nanjemoy  the  lack  of  par- 
allelism in  the  succession  of  faunas  between  the  Middle  Atlantic  and 
Gulf  regions  is  even  more  noticeable  than  in  the  loAver  beds.  The  only 
conclusion  which  can  be  drawn  is  that  the  Nanjemoy  of  Maryland  rep- 
resents such  portion  of  the  Chickasawan  as  lies  above  that  represented 
by  the  Aquia,  while  the  occurrence  of  the  highly  characteristic  species, 
Ostrea  sellaeformis,  in  the  Nanjemoy  stage  in  Maryland,  although  not 
so  numerously  or  typically  rej)resented  as  in  the  still  higher  strata  in 
central  and  southern  Virginia,  points  to  the  possible  Lower  Claibornian 
age  of  the  highest  beds  of  the  Maryland  Eocene. 

Geological  Criteria. 
The  lithological  and  stratigraphical  characteristics  of  the  Eocene  de- 
posits of  the  Middle  Atlantic  Slope  afford  some  important  criteria  for 
the  correlation  of  the  strata.  In  the  first  place,  the  homogeneous  nature 
of  the  materials,  already  referred  to,  is  a  sig•^lificant  feature,  and  indi- 
cates conditions  undisturbed  by  important  physical  changes  throughout 
the  period  of  Eocene  deposition.  Again,  the  fact  that  the  strata  are  so 
largely  composed  of  secondary  materials  shows  that  the  position  of 
accumulation  was  in  the  vicinity  of  a  coast  reached  by  no  large  sediment- 
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bearing  rivers,  while  at  the  same  time,  for  the  most  part,  suflieieiitly 
removed  from  the  eoast-line  to  be  unaffected  by  shore  conditions.  It  is 
further  evident  that  these  deposits,  ■which  are  so  largely  glauconitic,  were 
very  slowly  accumulated,  as  has  been  shown  in  the  case  of  the  formation 
of  greensand  upon  the  beds  of  existing  seas. 

When  we  compare  these  conditions  of  accumulation  on  the  Middle 
Atlantic  Slope  with  the  conditions  that  prevailed  in  the  Gulf  region 
during  Eocene  time  marked  differences  appear.  In  the  latter  area 
numerous  rivers,  draining  the  interior  of  the  continent,  discharged  large 
quantities  of  material  throughout  much  of  the  Eocene,  making  the 
deposits  highly  diversified.  Instead  of  the  greensands  and  greenish  and 
black  clays  of  the  Middle  Atlantic  Slope,  which  no  longer  to  any  great 
extent  characterize  the  strata,  are  found  coarser  beds  of  sand  and  clay, 
often  partly  calcareous,  which  give  every  indication  of  more  rapid 
accumulation.  To  compare,  therefore,  the  200  to  300  feet  of  green- 
sands  and  clays  of  the  Middle  Atlantic  Slope  with  one  or  two  subdi- 
visions of  hardly  ecjual  thickness  in  the  Gulf  region  would  scarcely  be 
attempted,  even  upon  geological  grounds.  The  strata  of  the  Middle 
Atlantic  Slope  must  be  represented  in  the  Gulf  by  deposits  many  times 
their  thickness. 

The  State  Geological  Survey  of  Alabama  has  estimated  the  total 
thickness  of  the  Eocene  beneath  the  Jacksonian  at  1500  feet,  600  feet 
of  this  belonging  to  the  Chickasawan  and  450  feet  to  the  Claibornian. 
The  Lower  Chickasawan  is  given  a  thickness  of  about  350  feet  and  the 
Upper  Chickasawan  a  thickness  of  about  250  feet,  the  Bells  Landing 
division,  of  the  former  having  a  thickness  of  less  than  150  feet.  The 
paleontological  evidence  previously  cited,  combined  with  the  geological 
data  here  presented,  show  the  far  greater  thickness  of  the  geologically 
contemporaneous  deposits  in  the  Gulf  as  compared  with  those  of  the 
Middle  Atlantic  States. 

Furthermore  the  general  relations  of  the  strata,  occurring  as  they  do 
between  the  Cretaceous  and  Xeoeene  along  both  the  Atlantic  and  the 
Gulf  coasts,  give  some  indication  of  the  continental  movements  to  which 
each  province  was  subjected.  Although  the  movements  may  not  have 
been  absolutely  contemporaneous,  they  nevertheless  afford  satisfactory 
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orileria  for  tlic  broiul  coiTolatioii  of  the  clei)osit;^,  tlieir  more  exact  par- 
alk'lisni  being  deteriuiiu'd  on  other  and  more  definite  grounds. 

E II ni pi'fiii  Equ inileii is. 

Several  attempts  have  been  made  to  coi'relate  the  deposits  of  the 
Middle  Atlantic  Slope  with  those  of  Europe.  The  earlier  attempts  in 
this  direction  are  presented  in  the  Historical  Review.  Most  of  the  con- 
clusions reached  were  based  on  very  insufficient  data,  the  faunas  being 
inadequately  studied  and  even  the  sequence  of  deposits  not  being  in 
most  instances  fully  understood:  Init  even  after  Conrad  '  began  his  study 
of  the  Maryland  Tertiai'ics  and  descril)ed  more  or  less  fully  the  rich 
faunas  contained  therein,  liis  c-orrehitions  ^^ere  still  based  on  very  insuf- 
ficient knowledge.  As  the  result  of  his  investigations,  be  cdrrelated 
the  Eocene  deposits  of  Maryland  with  the  London  Clay  of  Kngland  and 
the  Cdlcaire  Gro.^sirr  of  France. 

Lyell,"  during  his  visit  to  America  in  18-fl,  examined  somewhat  hur- 
riedly the  Eocene  de])osits  of  the  Middle  Atlantic  area,  ljut  attempted  no 
detailed  correlation,  stating,  however,  that  the  Tertiary  formations  which 
he  saAV  "agree  well  in  their  geological  types  with  the  Eocene  and 
Miocene  beds  in  England  and  France." 

Heilprin/  in  an  imjioitant  ]Hiblication  on  United  States  Tertiary 
Geology,  discusses  the  equivalency  of  the  F^uropean  and  American  Ter- 
tiary formations.  In  a  cba])tcr  dealing  with  "A  Comparison  of  the 
Tertiary  Mollusca  of  the  Soulheastei'n  United  States  and  Western  Europe 
in  Relation  to  the  Determiiuition  of  Identical  Forms,"  he  refers  to  the 
s])ecies  which  Conrad,  Lea  and  Meyer  had  regarded  as  analogous  to  Euro- 
pean forms,  and  also  discusses  in  detail  all  those  species  which  he  regards 
as  the  same  or  which  have  certain  points  of  i'esenil)lance.  Referring  to 
the  more  important  of  these  forms  in  an  earlier  ])ortion  of  the  same 
volume  (p.  13)  he  says:  "  If  such  eom])arisons  are  of  any  value  strati- 
graphically,  we  may  fairly  look  upon  the  ^iaryland  F>ocene  de])osits — the 

iJoiir.  Acad.  Nat.  Sci.  Vhihi.,  vol.  vi,  18:-!0,  pp.  20r,-2\7 ;  Fossil  Sliells  of  the 
Tertiary,  1833,  pp.  iv,  !),  12,  13. 

■Proc.  Geol.  Soc.  London,  voL  iv,  184.'),  pp.  .563-564;  Quart.  Jour.  (ieol.  Soc.  London, 
vol.  i,  1845,  p.  420-430. 

Contributions  to  the  Tertiary  (icology  and  Paleontolos^y  of  the  United  States, 
pp.  83-101. 
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Piscataway  sands  Ijelow,  and  the  Marlborouoli  rock  abovt; — as  represont- 
ing  a  horizon  nearly  equal  to  that  of  the  Thanet  sands  of  England  and 
the  Bracheux  sands  of  the  Paris  basin,  or  of  the  British  Bognor  rock 
(London  clay).  In  either  case  they  woidd  be  near  tlie  base  of  the  Eocene 
series." 

Dr.  Dall/  in  a  recent  article  on  "  A  Table  of  the  North  American 
Tertiary  Horizons,  Correlated  with  one  Another  and  with  Those  of 
Western  Europe,  Math  Annotations,"  correlates  the  Maryland  formations 
with  the  Suessonian  of  Europe.  As  the  writers  of  this  report  believe, 
however,  that  the  I"]ocene  of  Maryland  represents  more  than  the  lower 
Chickasawan  of  the  Uulf,  they  would  assign  to  the  Maryland  Eocene  a 
somewhat  wider  range  in  the  European  Eocene.  It  seems  highly 
probable  that  the  Londonian  and  even  the  Parisian  in  part  are  also 
represented.  The  few  identical  species  in  the  two  ai'eas  have  a  wide  range 
geologically,  and  are  thus  of  little  value  for  pui-poses  of  detailed  corre- 
lation. Other  species  may  ultimately  be  found  in  common,  but  more 
careful  comparisons  than  have  been  made  will  be  necessary  to  estab- 
lish this  fact.  Until  such  investigations  have  been  made  the  correlation 
of  the  deposits  on  the  two  sides  of  the  Atlantic  can  Ije  at  best  only 
provisional. 


'  18th  Ann.  Kept.  U.  S.  Geol.  Survey,  ])t.  ii,  1S9S,  pp.  327-348. 
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EEPTILIA   E.  C.  Case. 

PISCES   Chables  E.  Eastman. 

AKTHEOPODA   E.  0.  Ulkich. 

MOLLUSCA  W.  B.  Clark  and  G.  C.  Martin. 

MOLLUSCOIDEA. 

BEACHIOPODA:  W.  B.  Clark  and  G.  C.  Martin. 

BEYOZOA   E.  0  Ulrich. 

COELENTEEATA  T.  Wayland  Vaxjghan. 

ECHINODEEMATA  W.  B.  Clark  and  G.  C.  Martin. 

PEOTOZOA   E.  M.  Bagg,  Jr. 

PLANT AE   Arthur  Hollick. 


VERTEBRATA. 


Class  REPTILIA. 
Order  CROCODILIA. 
Suborder  ENSUCHIA. 
Family  CROCODILIDAE. 

Genus  THECACHAMPSA  (CROCODILUS)  Cope. 

Thecachampsa  sp. 
Plate  X,  Figs.  1,  2. 

Description. — A  very  large  vertebra,  probably  dorsal,  gives  evidence  of 
an  animal  of  considerable  size.  The  anterior  face  is  deeply  concave, 
and  the  rounded  posterior  face  marked  by  a  deep  pit.  It  is  impossible 
to  determine  whether  the  vertebra  belongs  to  any  one  of  the  species 
below  described  and  which  are  based  on  the  teeth  and  jaws  alone,  and  it 
therefore  seems  undesirable  to  assign  a  specific  name  to  it. 

Occurrence. — Aquia  Formation.    Liverpool  Point. 

Collection. — Maryland  Geological  Survey. 

Thecachampsa  sericodon  (?)  Cope. 
Plate  X,  Fig.  3. 

Thecachampsa  sericodon  Cope,  1867.    Proc.  Acad.  Nat.  Sci.  Phila.,  p.  143. 
Thecachampsa  sericodon  Cope,  1869.    Proc.  Acad.  Nat.  Sci.  Phila.,  p.  13;  Amer. 
Nat.,  p.  91. 

Thecachampsa  sericodon  Cope,  1871.    Trans.  Amer.  Pbil.  Soc,  vol.  xlv,  p.  64,  pi.  v, 

figs.  7  and  8.    (Pages  1-104  appeared  in  1869.) 
Thecachampsa  sericodon  Cope,  187.'5.    Proc.  Acad.  Nat.  Sci.  Phila.,  p.  .363. 

Description. — A  long  slender  tooth  with  a  strong  root  represents  this 
or  an  allied  species.  The  specimen  is  water-worn  and  it  is  impossible 
to  determine  its  characters  exactly. 

Occurrence. — Aquia  Formation.    Clifton  Beach. 

Collection. — Maryland  Geological  Survey. 
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Thecachampsa  contusor  Cope. 
Plate  X,  Fig.  4. 

Thecachampsa  contusor  Cope,  1867.    Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  143. 

Description. — This  species  was  recognized  by  Cope  as  of  doubtful 
value  and  he  considered  the  forms  placed  here  as  possibly  belonging  to 
T.  antiqua.  A  specimen  in  the  collection  has  the  characters  assigned 
to  contusor  except  that  the  section  of  the  base  is  elliptical  instead  of 
rounded,  and  certainly  does  not  belong  to  antiqua,  so  that  it  may  be 
placed  here  provisionally. 

Occurrence. — Aquia  Formation.    Aquia  Creek. 

Collection. — Maryland  Geological  Survey. 

Thecachampsa  marylandiga  Clark. 
Plate  X,  Fig.  5. 

Thecachampsa  marylandica  Clark,  1895.    Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Thecachampsa  marylandica  Clark,  1896.    Bull.  141,  U.  S.  Geol.  Survey  p.  .58.  pi. 
vii,  flg.  1. 

Description. — The  specimen  is  a  fragment  of  the  jaw,  described  as 
"moderately  thick,  the  single  complete  and  one  partially  preserved 
alveoli  not  far  removed  from  one  another.  Teeth  with  elongate, 
slightly  curved,  conic  crowns;  basis  circular,  its  diameter  about  one- 
third  the  length  of  the  tooth;  apex  acute,  circular;  surface  with  fine 
prolongations  and  striations."    Clark,  1895. 

Dimension  of  the  tooth  38  mm.,  diameter  at  base  13  mm. 

Occurrence. — Aquia  Formation.    Clifton  Beach,  Upper  Marlboro. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Coprolite. 
Plate  X,  Fig.  6. 

Coprolite  Clark,  189.5.    Bull.  141,  U.  S.  Geol.  Survey,  p.  60,  pi.  vii,  fig.  4. 

Description. — A  reptilian  coprolite  of  very  perfect  form.  It  is  only 
one-half  preserved.  These  coprolites  are  rather  common  in  the  forma- 
tion. 

Occurrence.- — Aquia  Formation.    Clifton  Beach. 
Collection. — Johns  Hopkins  University. 
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Order  TESTUDENATA. 

Suborder  CRYPTODIRA. 
Family  CHELONIIDAE. 

Genus  EUCLASTES  Coi'e. 
EucLASTES  (?)  sp.  Clark. 
Plate  X,  Fig.  7. 

Ewlastes  (?)  sp.  Clark,  189.5.    Johns  Hopkins  Univ.  Circ,  vol.  xv,  No.  4. 
EuclaKles  (?)  up.  Clark,  18!Ki.    Bull.  141,  U.  S.  Geol.  Survey,  p.  59. 

Description. — "Several  fragments  from  tlie  carapaee  of  a  large  sea 
turtle  were  found  at  Clifton  Beach,  but  they  were  not  sufficiently  well 
preserved  to  identify  the  genus  with  cei'tainty.  Fragments  of  the  costals 
show  that  the  surface  was  smooth  and  the  edges  of  the  plate  more  or 
less  rounded.    The  shields  were  relatively  thin."    Clark,  1895. 

Occurrence.- — Aquia  Formation.    Clifton  Beach. 

Collection. — Johns  Hopkins  University. 

Suborder  TRIONYCHIA. 
Family  TRIONYCHIDAE. 

Genus  TRIONYX  Geolfroy. 

Trionyx  A'irgixiaxa  Clark. 
Plate  XI,  Figs.  1,  2. 

Trionyx  virginiana  Clark,  189.5.    Johns  Hopkins  Univ.  Circ,  vol.  xv.  No.  4. 
Trionyx  virginkma  Clark,  1896.    Bull.  141,  U.  S.  Geol.  Survey,  p.  .59,  pi.  viii,  figs, 
la  and  lb. 

Descripiion. — Fragments  of  costals  with  tul>erculated  and  ridged  sur- 
faces, characteristic  of  the  genus  I'rioni/.r.  The  longitudinal  ridges  are 
prominent,  at  times  irregular  and  inosculate;  relatively  remote  and 
separated  by  intervals  of  about  twice  their  width;  generally  entirely 
disappear  near  the  margins  of  the  plates. 

Length  of  the  largest  fragment  130  mm.,  width  45  mm.,  thickness 
18  mm. 
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This  fragment  is  evidently  one  of  the  terminal  costals  with  no  pro- 
jecting portion  of  the  rib  beyond  the  plate. 

Occurrence. — Aquia  Foematiox.    Aqnia  Creek. 

Collections. — Wagner  Free  Institute  of  Science,  Johns  Hopkins  Uni- 
versity, Maryland  Geological  Survey. 

CLASS  PISCES. 
Order  ELASMOBRANCHIl. 

Suborder  TECTOSPONDYLI. 
Family  MYLIOBATIDAE. 

Genus  MYLIOBATIS  Cuvier. 

The  following  remarks  on  the  crashing  pavement-teeth  of  the  great 
"  Eagle-rays,"  so  abundant  in  the  American  and  European  Eocene,  are 
extracted  from  an  important  paper  on  sharks'  teeth  from  the  English 
Eocene  by  A.  S.  Woodward.' 

"  The  dentition  of  each  jaw  in  this  genus  \_Myliol)atis]  comprises 
large,  flattened,  hexagonal  teeth,  arranged  in  seven  antero-posterior 
series.  In  very  young  individuals,  the  teeth  are  all  approximately  of 
equal  size,  but  quite  early  in  life  the  median  teeth  begin  to  become  rela- 
tively very  broad,  and  as  the  animal  grows,  this  disproportion  of  the 
median  teeth  gradually  becomes  greater  and  greater.  When  unworn 
or  unabraded,  the  grinding  surface  of  the  teeth  is  covered  with  a  thin 
enamel-like  layer  of  gano-dentine,  usually  marked  with  antero-pos- 
teriorly  directed  striatious;  but  when  this  layer  is  removed,  the  tooth 
has  a  punctate  appearance,  owing  to  the  exposure  of  the  vertical  nutri- 
tive canals  traversing  the  underlying  vascrdar  dentine.  In  naming  the 
fossils,  it  is  thus  necessary  to  take  into  account  the  size  of  the  specimen, 
and  remember  that  the  surface  markings  depend  on  the  state  of  preser- 
vation. It  is  also  necessary  to  note  that  the  dental  plate  of  the  lower 
jaw  is  flat,  while  that  of  the  upper  jaw  curves  round  the  supporting 
cartilage." 


I  Proc.  GeoL  Assoc.,  vol.  xvi,  1899,  p.  3. 
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Myliobatis  copeanus  Clark. 
Plate  XII,  Figs.  1,  2;  Plate  XlII,  Figs.  2a,  2b,  G,  7a,  7b. 

Jfi/llnhdllx  rape, iin(s  Clark,  ISd.i.    .Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
J/i/liobHtiK  cope, 1,11s  Clark,  181)0.    Bull.  141,  U.  S.  Geol.  Survey,  p.  01,  pi.  vii,  ligs. 
^i<(,  ■SI). 

Description. — Dentition  large  and  massive,  the  coronal  contour 
strongly  ciarved  antero-posteriorly,  and  moderately  arclied  from  side  to 
side  in  the  upper  jaw,  but  only  very  slightly  so  in  the  loAver.  Trans- 
verse sutures  strongly  and  regularly  concave  toward  the  front  in  upper 
median  teeth,  less  so  in  those  of  lower  jaw,  where  they  are  sometimes 
slightly  serrated.  Upper  median  teeth  relatively  longer  than  the  lower, 
hut  often  variable  in  this  respect;  as  a  rule  they  are  about  five  times  as 
broad  as  they  are  long  in  the  adult.  Lateral  teeth  long  and  narrow, 
arranged  parallel  with  the  main  axis.  Surface  smooth  and  polished 
when  unabraded,  but  becoming  longitudinally  striated  and  fissured 
when  worn.  Oral  surface  of  lower  dental  plate  exhibiting  a  slight 
longitudinal  depression  along  the  central  portion,  and  under  surface  cor- 
respondingly thickened,  the  latter  having  an  arcuate  contour  from  side 
to  side. 

This  species  is  very  abundant  in  the  Eocene  of  Maryland  and  Vir- 
ginia, b\:t  is  apparently  unknown  beyond  the  limits  of  these  states.  A 
large  series  of  specimens  has  been  collected,  thus  facilitating  a  compari- 
son of  successive  growth  stages,  and  of  variations  due  to  wear  and  other 
causes.  It  is  a  remarkably  massive  form,  the  thickness  of  the  median 
teeth  equalling  that  of  M.  paclujodon  from  the  Miocene,  and  the  trans- 
verse section  being  very  mucli  the  same.  In  the  latter  species,  how- 
ever, the  transverse  sutures  of  the  median  teeth  are  nearly  straight, 
being  only  slightly  curved  backward  at  the  extremities,  whereas  the 
present  form  is  distinguished  by  the  median  sutures  being  uniformly 
concave  toward  the  front.  The  curvature  of  the  suture-lines  is  usually 
more  pronounced  in  the  upper  dentition  than  in  the  lower,  and  in  the 
newest-formed  teeth  than  in  those  more  anteriorly  situated.  The  me- 
dian teeth  of  the  lower  dental  plate  are  also  somewhat  shorter,  as  a  rule, 
tlian  tliose  in  the  upper  jaw,  and  the  coronal  contour  is  much  less  arched 
from  side  to  side. 
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Dcutal  pavements  are  not  iiiieoniinon  showing  as  many  as  nine  longi- 
tudinal series  of  median  teeth  intact  (Tlatf  XIII.  Figs.  G,  7).  One  of 
the  largest  iipper  dental  plates  e.xainiiii  d  j>  lium  tlu'  Aquia  Formation 
of  Potomac  Creek,  and  in  tliis  tlie  iiiedian  teeth  are  6.5  cm.  wide,  1.5  em. 
long,  and  3  cm.  thick,  not  including  the  root.  The  antero-posterior 
curvature  of  the  coronal  surface  is  so  great  as  to  form  a  nearly  perfect 
semicircle,  having  a  diameter  of  8  cm.  and  a  periphery  of  over  12  cm. 
Nine  of  the  median  teeth  are  preserved  in  regular  series,  together  with 
a  portion  of  the  lateral  series  on  hoth  sides.  There  is  considerable  re- 
semblance between  this  species  and  il/.  liohiiesii  from  the  Eocene  of 
South  Carolina. 

The  type  consists  of  fragmentary  dental  plates  of  the  upper  and  lower 
jaws. 

Occurrence. — Nax.jemoy   Formatiox.    Woodstock.    Aquia  Forma- 
Tiox.    Clifton  Beach,  Liverpool  I'oint,  Aquia  Creek,  Potomac  Creek. 
Colled  ions. — Johns  Hopkins  Fnivcrsit}^,  Mainland  Geological  Survey. 

Myliobatis  magister  Leidy. 
Plate  XII,  Fig.  3;  Plate  XIII,  Figs,  la,  lb. 

JfyUobali.^  ni.niisirr  Leidy,  1876.    Proc.  Acad.  Nat.  Sci.  Pbila.,  p.  86. 

MyliobaCs  nnii/isi,  r  Leidy,  1877.    Jour.  Aead.  Nat.  Sci.  Phila.,  N.  S.,  voL  viii,  p. 

23o,  pi.  xxxiii,  tii^.  7. 
Jftjliobalh  hohnexii  Woodward,  1890.    Cat.  Foss.  Fislies,  Brit.  Mus.,  pt.  i,  p.  122. 

Description. — Dentition  very  large  and  massive,  the  median  teeth  at 
least  six  times  wider  than  long,  their  sutures  curved  backward  near  tha 
lateral  margins,  and  sometimes  very  faintly  so  in  the  central  area. 
Coronal  contour  of  upper  dental  plate  uniformly  arched  from  side  to 
side,  and  also  to  an  equal  extent  in  a  longitudinal  direction;  lower  dental 
plate  less  curved  antero-posteriorly  than  the  upper,  and  slightly  de- 
pressed along  the  median  lino.  Surface  smooth  when  unworn,  or  with 
fine  superficial  striae  slightly  convergent  toward  the  front. 

This  gigantic  species,  which  is  exceeded  in  size  only  Ijy  the  Egyi)tian 
M.  pentoni,  is  not  actually  known  to  occur  in  Maryland,  being  confined, 
so  far  as  known,  to  the  Eocene  Phosphate  Beds  of  South  Carolina.  It 
is  noticed  in  this  connection,  liowevcr,  because  of  the  interest  attached 
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to  tlie  original,  wliich  is  the  largest  spociiiicn  hitherto  reported  from 
this  country.  The  figured  speeimcn  found  at  Ashley,  South  Caro- 
lina, and  is  preserved  in  the  ^lusmiui  of  Comparative  Zoology  at  Cam- 
hridge,  Massachusetts.  The  strong  curvature  of  the  oral  surface,  Avhicli 
is  e(pial  in  hoth  longitudinal  and  transverse  directions,  together  with 
the  proportions  and  vavy  sutures  of  the  median  teeth  prove  it  heyond 
all  doubt  to  he  the  u])per  dentition,  ])reviously  unknoAvn,  of  a  species 
fouiuled  by  Leidy  on  a  unique  lower  dental  ])late  from  the  same  locality, 
to  which  he  applied  the  name  .If.  nnniUln-.  T>eidy  himself,  and  follow- 
ing him  A.  S.  W'oodwai-d,  were  ol'  the  n|iinion  that  the  type-specimen 
might  re])resent  the  lower  dentition  ol'  M.  Iiohiirsii  Oibljes,  which  was 
described  from  a  supposed  upper  dental  i»late  with  strongly  curved  su- 
tures. The  specimen  in  the  Cambridge  collection,  however,  completes 
our  knowledge  of  the  dentition  of  M.  magisler,  and  we  must  look  else- 
where for  the  opposing  dentition  of  Gibbes'  species.  The  latter,  as  has 
already  been  intimated,  appears  to  be  only  very  slightly  different  from 
J/,  copeaiius  of  this  state. 

The  type  consists  of  a  lower  dental  plate. 

Collections. — Philadelphia  Academy  of  Natural  Sciences,  Museum  of 
Com])arative  Zoology,  Cambridge. 

Genus  AETOBATIS  MLiller  and  Henle. 

In  this  genus  there  is  hut  a  single  series  of  very  broad,  flat  teeth, 
those  of  the  upper  Jaw  only  differing  from  the  median  teeth  of  Mylio- 
hnlis  in  their  truncated  lateral  ends.  The  lower  dentition  is  very  neai-ly 
flat,  and  the  teeth  are  all  more  or  less  strongly  curved  or  anguhirly  bent 
in  the  middle.  The  coronal  surface  is  smooth  or  slightly  striated,  and 
the  attached  surface  of  the  root  longitudinally  ridged  or  grooved. 
Woodward '  remarks  that  "  In  this  genus  there  is  much  less  variability 
in  the  relations  of  the  length  and  breadth  of  the  teeth  a-ccording  to  age 
than  in  Myliolatis;  but  the  form  of  the  lower  teeth  is  so  inconstant, 
that  species  cannot  be  determined  upon  the  evidence  of  the  lower  denti- 
tion alone." 

'  Cat.  Foss.  Fishes,  British  Museum,  pt.  i,  1889,  p.  138. 
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Aetobatis  aecuatus  Agassiz. 
Plate  XIII,  Figs.  3a,  3b,  8. 

Aetobatis  arcuains  Agassiz,  1843.     Poiss.  Foss.,  vol.  iii,  p.  8:37. 
Aetobatis  arcaatus  Cope,  18(57.    Proc.  Acad.  Nat.  Sei.  Pbila.,  j).  139. 
Aetobatix  prof  ntidns  Cope,  1867.    Loc.  cit.,  p.  139. 

Aetohalix  un  iKit mt  Leidy,  1877.    Jour.  Acad.  Nat.  Sci.  Pliila.,  'iuA  ser.,  vol.  viii,  ]>. 

■.M:i,  lius.  14-18. 

Aelohatis  i,ruf,iii,l,is  Leidy,  1877.    Loc.  cit.,  p.  246,  pi.  x.\xi,  figs.  It),  20. 

Description. — This  species  is  known  only  by  fragments  belonging 
chiefly  to  the  lower  dentition,  and  consequently  cannot  be  accurately 
defined.  Founded  originally  on  detached  teeth  from  the  Miocene  of 
Switzerland,  it  has  been  recognized  by  Cope  and  Leidy  from  the  corre- 
sponding horizon  in  Maryland,  but  has  not  Ijeen  hitherto  reported  from 
the  Eocene.  It  would  appear  to  be  very  rare  in  the  latter  formation, 
as  only  a  few  detached  teeth  have  been  collected  by  the  Maryland  Geo- 
logical Survey.  A  numljer  of  Miocene  forms  from  Charles  county  are 
figured  by  Leidy  (Joe.  cit.,  1877,  pi.  xxxi),  who  very  plausibly  suggests 
that  the  narrow  rounded  croAvns  described  by  Cope  as  A.  profundus  are 
in  reality  only  worn  anterior  teeth  belonging  to  the  species  under  con- 
sideration. Other  species  of  Aetobatis  occur  in  the  Eocene  of  New  Jer- 
sey and  South  Carolina. 

Occurrence. — Naxjehoy  Formation.  Popes  Creek.  Aquia  Forma- 
tion.   Aquia  Creek. 

.   Collection. — Maryland  Geological  Survey. 

Suborder  ASTEROSPONDYLl. 
Family  CESTRACIONTIDAE. 

Genus  SYNECHODUS  Woodward. 

This  genus  of  Cestraciont  sharks  is  known  by  the  nearly  complete 
dentition  and  parts  of  the  skeleton  in  the  Lias  of  England,  where  it 
accompanies  such  allied  forms  as  Ilylodus,  Acrodus,  etc.,  and  detached 
teeth  have  also  been  described  from  the  Cretaceo-Tertiary  of  New  Zea- 
land. Its  remains  have  not  been  heretofore  reported,  however,  from 
strata  of  undoubted  Tertiary  age,  and  the  following  species  may  be  re- 
garded as  the  latest  survivor  of  the  genus  of  which  we  have  any  record. 
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Synechodus  clarkii  n.  .sp. 

Plate  XIV,  Figs.  5a,  5b,  5c. 

Descriplioii. — Teeth  of  small  or  moderate  size,  but  of  relatively  stout 
proportions,  and  symmetrical.  Median  cone  sharply  recurved,  gently 
tapering,  smooth,  convex  on  both  faces,  and  cutting  edges  not  conspicu- 
ously defined;  on  either  side,  two  much  smaller  cones,  the  external  one 
being  the  lesser  of  the  two.  Eoot  massive  and  somewhat  turgid,  pro- 
duced in  the  arc  of  a  circle  on  the  inner  face,  and  flat  below;  nutrient 
foramen  small. 

The  total  height  of  the  tooth,  oriented  in  its  natural  position,  is  7  mm. 
The  distance  from  apex  to  base  of  crown,  measured  along  its  recurved 
outer  face,  is  6  mm.  The  width  and  thickness  of  the  crown  at  its  base 
are  equal,  amounting  to  3  mm.,  whereas  the  corresponding  measure- 
ments of  the  root,  taken  at  their  maximum,  are  8  mm.  and  4  mm.  re- 
spectively. 

This  unique  tooth  appears  sufficiently  well  characterized,  notwith- 
standing that  the  lateral  cones  are  broken  off  above  the  base,  to  warrant 
recognition  as  a  distinct  species,  and  it  may  be  fittingly  named  in  honor 
of  the  State  Geologist.  Much  interest  is  attached  to  the  fact  of  its 
coming  from  a  Tertiary  horizon. 

Occurrence. — Aquia  Formation.    Liverpool  Point. 

Collection. — Maryland  Geological  Survey. 

Family  LAMNIDAE. 

Genus  ODONTASPIS  Agassiz. 

The  teeth  of  this  genus  are  very  similar  to  those  of  the  Cretaceous 
Scapanorliynchus,  a  survivor  of  which  has  been  recognized  in  Mitsiku- 
rina  of  the  present  day;  and  they  are  also,  as  remarked  by  Agassiz,  very 
diflficult  to  distinguish  from  those  of  Lamna.  The  crown  is  high,  nar- 
row and  compressed  in  all  except  a  few  hindermost  teeth,  and  adjacent 
to  it  are  one  or  two  pairs  of  lateral  denticles,  generally  sharply  pointed. 
The  anterior  teeth  are  especially  high-crowned,  comparatively  large  and 
slender,  with  a  much  produced  bifurcated  root. 
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Odoxtaspis  elegans  (Agassiz). 
Plate  XIV,  Figs.  2a,  2h,  2c,  3a,  3b,  3c. 

Luiiiiia  elei/Mix  Agassiz,  1843.    Poiss.  Foss.,  vol.  iii,  p  H69,  pi.  xl?*,  lig-.  r>4. 

Lamna  elegans  Gibbes,  1!S4'.>.    Jour.  Acad.  Nat.  Sci.  Pbila.,  Snd  ser.,  vol.  i,  p.  I'.Xi, 

pi.  XXV,  figs,  m-mi  (?  figs.  96,  97). 
TMnina  elegans  EiiiinMiis,  is.^.s.    Rei)t.  fieol.  Surv.  N.  Car.,  p.  289,  figs.  70,  71. 
Lamna  elegans     n  t  I i ii:: .  l^s.'i.    Abb.  Geol.  Specialk.  Preusseii  ii.  Tbiiring.  Staateii, 

vol.  vl,  lit.  :;,  y-  i;  1 ,  pi.  iv. 
Odontaspis  elegans  Wooiluard,  1889.     Cat.  Foss.  Fisbes,  Britisb  Mus.,  pt.  i,  p.  S61. 
OdontaspU  elegans  C\nr\i,  189.5.    Jobns  Hopkins  Uuiv.  Circ,  vol.  xv,  p.  4. 
Odontaspis  elegans  Clark,  1896.    Bull.  141,  U.  S.  Geol.  Surve.v,  p.  63. 
Odontaspis  elegans  Woodward,  1899.     Proc.  Geol.  Assoc.,  vol.  xvi,  p.  8,  pi.  i,  figs. 

15-18. 

Description. — Anterior  teeth  with  a  wry  high  and  narrow  crown,  only 
slightly  cnrved,  the  inner  face  strongly  striated  longitudinally,  and 
scarcely  flattened  in  the  middle.  A  single  pair  of  small,  prickle-like 
lateral  denticles,  and  nntritive  foramen  on  the  prominent  inner  side  of 
the  root  placed  in  a  deep  cleft.  Lateral  teeth  with  an  almost  equally 
slender,  but  less  elevated  crown,  which  is  similarly  striated  and  flanked 
with  relatively  large,  slender  denticles.  The  two  branches  of  the  root 
are  long,  compressed  and  generally  ])ointed. 

This  is  the  most  alniiulant  of  all  Eocene  sliarks'  teeth  in  Maryland 
and  Virginia,  1)ut  is  of  rare  occurrence  in  the  Miocene.  It  is  a  some- 
what smaller  form  than  0.  maciirla.  and  the  anterior  teeth  of  the  two 
species  are  so  much  alike  that  it  is  diilicult  to  separate  them.  This  is 
especially  true  of  worn  specimens  (Plate  XIV.  Fig.  2)  where  the  den- 
ticles are  wanting  and  the  striation  of  the  inner  face  inconspicuous,'  and 
chief  reliance  must  be  placed  on  the  narrowness  of  the  crown.  The 
anterior  teeth  sometimes  exceed  4:  cm.  in  total  height.  Dr.  F.  Xoetling, 
and  following  him,  Jacket  and  Smith  Woodward,  have  been  chieHy  in- 
strumental in  reconstructing  the  dentition  of  this  and  other  species  of 
Odontaspis. 

The  type  consists  of  teeth  and  associated  vertebrae  in  the  museum  of 
College  of  Snrgeons,  London. 

Occunciicc. — Aqui.v  Formatio.v.  Acpiia  Creek,  Fort  Washington, 
Liverpool  Point. 

Collections. — Johns  Hopkins  University,  ^faryland  Geological  Survey. 

•  On  tbe  striation  of  Selacbian  tectb,  see  J.  Probst,  Win/l.,  .Jdo-c.ib.,  vol.  xv, 
1859,  p.  100. 
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Odoxtaspis  jiacrota  (Agassiz). 
Plate  XIV,  Figs.  4a,  4b. 

Otoihis  iii.irroliis  Auassiz,  184:1  Poiss.  Foss.,  voL  iii,  p.  27.3,  pi.  xxxii,  figs.  2'.)-3L 
Liiiini,!  Anassiz,  1843.     Tom.  cit.,  p.  289,  pL  xxv,  ligs.   1-7;  pi.  xxxviia, 

Lxauni  rn,„/,nss„  Aunssiz,  ]S4:!.     Twn.  rit.,  p.  290,  pi.  xxxvii*^,  figs.  3.1-42. 

Lainiiii  r,„ii/>rrs.^,i   (iililx's,  1849.    Jour.  Acad.  Nat.  Sci.  Phila.,  2iul    ser.,  vol.  i, 

p.  r.i;,  jil.  xxv,  figs.  107-112. 
Olo(l».s  unn  i;,i„s  (iiljbes,  1849.     Tom.  cit.,  p.  200,  pi.  xxvi,  figs.  2,  143,  144. 
LiCDuiii  romprcsxi,  Emmons,  18.58.    Rept.  Geol.  Surv.  N.  Car.,  p.  240,  figs.  72,  7.5,  76. 
OdoiUaxpin  luacroln  O.  Jaekel,  1895.    Mem.  Comite  Geol.,  St.  Petersb.,  vol.  ix,  pp. 

11,  29,  pi.  i,  figs.  8-17. 
OdoHiaspis  mncrota  Woodward,  1899.    Proc.  Geol.  Assoc.,  vol.  .xvi,  p.  9,  pi.  i,  figs. 

19,  20. 

Description. — Anterior  teeth  much  compressed,  the  inner  face  with 
fainter,  more  wavy  and  more  interrupted  stria?  than  those  of  0.  elegans. 
Typical  lateral  teeth  much  compressed,  crown  with  sharp  cutting  edges 
and  a  faintly  striated  inner  face;  outer  coronal  face  gently  convex.  A 
single  pair  of  large  and  broad  lateral  denticles,  usually  rounded,  but 
sometimes  obtusely  pointed. 

This  species  is  tolerably  abundant  in  the  Eocene  of  various  localities 
in  Maryland  and  Virginia,  especially  at  Liverpool  Point  on  the  Potomac 
river.  The  lateral  teeth  rarely  exceed  2.5  cm.  nor  the  anterior  3.5  cm. 
in  total  height. 

Occurrence. — Xax.jemoy  Formation.    Woodstock.     Aqxjia  Forma- 
tion.   Aquia  Creek,  Fort  Washington,  Liverpool  Point. 
Collection. — Maryland  Geological  Survey. 

Odontaspis  cuspidata  (Agassiz). 
Plate  XIV,  Figs,  la,  lb,  Ga,  Gb. 

Lainna  cuspidata  Agassiz,  1843.    Poiss.  Foss.,  vol.  iii,  p.  290,  pi.  xxxvii((,  figs. 
43-50. 

Ldiiina  CH.tpidalu  Gibbes,  1849.    Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  i,  p.  197, 

pi.  xxv,  ligs.  103-100. 
Ldiinni  ,■],,,;, 1,1  Agassiz,  1856.    Rept.  Pac.  R.  R.  Explor.  and  Surv.,  vol.  v,  p.  316, 

Litiiiiiii  rhir.iiii  Agassiz,  ls."i<'>.    Amer.  Jour.  Sci.,  ser.  ii,  vol.  xxi,  p.  275. 
0(_h_)i,l,isj,is  Ii,t],i:'i  Not'tlini:,   isso.      Abli.   Geol.   Specialk.,   Preussen  u.  Tliiiring, 

StaatfU,  vol.  vi,  pt.  3,  p.  71,  pi.  v,  figs.  1-3. 
Odotit'isiiis  riis/iidiita  Woodward,  1899.     Proc.  Geol.  Assoc.,  vol.  xvi,  p.  7,  pi.  i, 

ligs.  12-14. 
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Descriplion. — Teeth  scarcely  distinguishable  from  those  of  0.  elegans 
except  by  their  slightly  smaller  size  and  by  the  absence  of  strijE  upon 
the  inner  coronal  face.  Anterior  teeth  much  elevated  and  narrow,  but 
moderately  stont.  Lateral  denticles  of  both  anterior  and  lateral  teeth 
occasionally  flanked  by  a  smaller  secondary  pair. 

Teeth  belonging  to  this  species  accompany  those  of  0.  elegans  and 
0.  macroia  in  various  localities  of  Maryland  and  Virginia,  but  are  less 
numerous  than  either  of  these  forms.  From  the  Miocene  of  this  state, 
very  few  examples  have  been  obtained.  In  some  specimens  two  well- 
developed  pairs  of  lateral  denticles  occur,  as  shown  in  Plate  XIV,  Fig.  1, 
and  also  in  Figs.  86a  and  87a  of  Emmon's  North  Carolina  Geological 
Survey  Eeport  (1858),  p.  241. 

Occurrence. — Nanjemoy  Formatiox.  Popes  Creek,  Woodstock. 
Aquia  Formation.  Mattawoman  Creek,  Fort  Washington,  Liverpool 
Point. 

Collection. — Maryland  Geological  Survey. 

Genus  OTODUS  Agassiz. 
Nearly  all  the  species  assigned  by  Agassiz  to  this  genus  have  been 
distributed  by  subsequent'  authors  among  Lamna,  Odontaspis  and 
0.ryrliina.  Noetling  even  goes  so  far  as  to  refer  the  type-species 
0.  ohliquus,  to  the  genus  Carcliarodon,  although  the  coronal  margin  is 
never  distinctly  serrated.  The  best  modern  opinion  is  that  the  pecu- 
liarly robust  teeth  belonging  to  this  species  should  be  provisionally  re- 
tained in  the  place  provided  for  it  by  its  founder,  and  along  with  this 
should  be  ranged  a  second,  somewhat  smaller  species  occurring  in  Eng- 
land and  Eussia,  known  as  0.  trigonalis  (Jaekel). 

Otodus  obliquus  Agassiz. 
Plate  XV,  Figs.  l-4c. 

Otodus  nbliquns  Agassiz,  1843.    Poiss.  Foss.,  vol.  iii,  p.  267,  pi.  x.xxi,  pi.  xxxvi, 
ligs.  22-27. 

Otodus  o6?i(/((«.<  Gibbes,  184'.i.    Jour.  Acad.  Nat.  Sci.  Pliila.,  2nd  ser.,  vol.  i,  p.  I'.t!), 

pi.  xxvi,  figs.  131-137. 
Lamna  acuminata  Gibbes,  1849.    Loc.  cil.,  p.  197,  pi.  xxv,  figs.  113,  114  {?  jtot  fig. 

11.5). 

Lamna  {?)  obliqua  Clark,  189.5.    Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Lamna  i^)  obliqua  Clark,  1896.    Bull.  141,  U.  S.  Geol.  Survey,  p.  61. 
Otodus  obliqiiits  Woodward,  1899.    Proc.  Geol.  Assoc.,  vol.  xvi,  p.  10. 
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Descripiion. — "  Teeth  robust,  attaining  to  a  very  large  size;  crown 
moderately  compressed,  sharply  pointed,  with  one  broad  acuminate  pair 
of  lateral  denticles,  and,  in  the  smaller  teeth,  an  additional  pair  of  more 
slender  denticles.  Outer  coronal  face  flat  or  slightly  convex,  without 
folds;  inner  face  smooth.  Inner  face  of  the  root  prominent,  and  nutri- 
tive foramen  not  sunk  in  a  groove."    Agassiz,  1843. 

These  very  robust  teeth  attain  a  large  size,  the  crown  sometimes  meas- 
uring 5  cm.  in  height  (cf.  Plate  XV,  Fig.  4),  but  the  majority  of  speci- 
mens do  not  exceed  3  cm.  in  total  height.  The  anterior  teeth  (Plate 
XV,  Fig.  1)  are  narrow  and  erect,  with  rather  deeply  cleft  root,  and 
frequently  with  only  one  or  no  lateral  denticles;  they  are  sometimes  diffi- 
cult to  distinguish  from  the  anterior  teeth  of  Odontaspis  macrota.  The 
lateral  teeth  are  distinguished  by  their  broader,  more  compressed  and 
usually  obliquely  directed  crowns.  The  small  hindermost  teeth  are 
often  extremely  broad-based,  but  here  as  elesewhere  in  the  jaws,  much 
individual  variation  occurs.  It  does  not  appear  possible,  however,  to 
recognize  more  than  a  single  species  in  the  American  Tertiaries.  Nu- 
merous examples  are  found  in  the  Eocene  of  Maryland,  Virginia,  New 
Jersey,  and  the  Carolinas. 

Occurrence. — Aquia  Formation.    Liverpool,  Aquia  Creek,  Glymont. 

CoUeciioiis. — Maryland  Geological  Sur^•ey,  Johns  Hopkins  University. 

Genus  CARCHARODON  Agassiz. 

The  teeth  of  Carcliarodon  attain  enormous  size,  exceeding  those  of  all 
other  Selachian  genera.  They  are  triangular,  usually  erect,  and  re- 
semble those  of  Oxrjrliina  and  Otodus  except  that  the  edges  of  the  com- 
pressed crown  are  always  serrated.  Some  species  are  without  lateral 
denticles,  others  have  a  single  pair,  serrated  like  the  crown.  The  genus 
enjoyed  a  world-wide  distribution  during  the  Eocene  and  Miocene,  and 
was  exceedingly  abundant  in  various  localities  of  both  hemispheres.  In 
the  South  Carolina  Phosphate  Beds  the  teeth  are  so  numerous  as  to  be 
of  no  mean  commercial  importance. 
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Carciiarodox  auriculatus  (Blainville). 

Squalus  aHi-ieulatit.t  Bhiinvilk',  1>^18.    Nouv.  Diet.  (VHist.  Nat.,  vol.  xxvii,  p.  384. 
Carchai-ocl07i  acuiideiis  Gi\)biis,  1S47.    Pioc.  Acad.  Nat.  t*ci.  Pliihi.,  ]).  ^(i7. 
Cnrc/iarodon  august idenn  Gibbes,  1848.    Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol. 

i,  p.  145,  pi.  XIX,  tii^s.  10-18,  pi.  xx,  pi.  xxi,  tiiis.  :;;-:;s. 

Carcliarodou  acutiden.1  Gihhes,  1848.     Tom.  cit.,  )).  14<),  pi.  xxi,  tiirs.  o'.l-41. 
Carcharodon  rectus  Agassiz,  1856.    Rept.  Pac.  R.  K.  Explor.  and  Sm  v.,  vol.  v,  p. 
816,  pi.  i,  tigs.  311-41. 

Cii rchii iiidoK  rii-liix  Au'assiz,  1  S.-ifi.     .Xnicr.  .T(iui'.  Sci.,  srr.  ii,  vol.  vxi,  p.  374. 

r,,, -7-. ',■..'/../<  rr.iss,,!,  „x  K.iiiii  b,  ls.->s.     l!,.pt.  (,,M,1.  Surv.  N.  Car.,  p.  333,  fig.  5'.ta. 

r,ii;-]iit riKhtn  ,-<jiitnrti(li_iix  Enimoiis,  is.'js.     /,,„•.  ,  /7.,  p.  3:;:!,  lii;-.  01). 
Carc/iiirodoii  aiii/uxtidcjis  Leidy,  18TT.    Jour.  Acad.  Nat.  Sci.  Pliila.,  3nd  ser.,  vol. 
viii,  p.  353. 

Curcharodtjii  angmlidens  Noetling,  1885,  Abb.  Geol.  Spccialk.,  Preussen  ii.  Tliiir. 
Staatun,  vol.  vi,  pt.  3,  p.  83,  pi.  vi,  tigs.  1-3. 

Description. — "Teeth  robust,  comparatively  narrow,  with  a  pair  of 
broad  lateral  denticles;  outer  coronal  face  flat  or  slightly  convex.  Lat- 
eral denticles  especially  large  in  the  lateral  teeth,  which  have  a  very 
narrow  oblique  crown."    Blainville,  1818. 

This  species  is  apparently  very  rare  in  the  Maryland  Tertiaries,  only 
a  single  fragmentary  example  having  been  obtained  from  the  Eocene 
of  ro])es  Ci-cck.  and  very  few  from  the  Miocene.  Owing  to  its  imper- 
feclidii.  11(1  limirc  is  given  of  the  Eocene  toolh,  bnt  it  is  to  be  noted  that 
tile  lateral  (Iciiih  lt  -  ;wi'  very  feebly  developed,  so  that  the  reference  to 
this  fperiis  i>  imt  ab-tilutely  certain. 

Occurrence. — Xax.jejioy'  Forjiatiox.    Popes  ('reek. 

CoUcciion. — Maryland  Geological  Snrvey. 

Family  CARCHARllDAE. 
The  teeth  of  this  family  of  "man-eating  sharks"  are  very  abundant 
in  the  Tertiary  of  all  countries,  and  closely  resemble  tliose  of  the 
Lamxidae.  Tliey  difVer  from  tlie  latter  however,  in  their  internal  struc- 
ture, being  hollow  in  the  center  throughout  life,  and  with  minute  tubules 
radiating  from  the  pulp-cavity  across  the  dentine.  The  teeth  are  so 
nnich  alike  in  existing  genera  that  when  found  in  the  detached  fossil 
condition  it  is  often  impossible  to  separate  them.  For  instance,  the 
upper  teeth  of  Ifiipoprioii  are  scarcely  distinguishable  from  those  of 
Galevs,  and  isolated  teeth  of  (Jnle  .cerdo  and  Spln/rna  are  difficult  to  dis- 
tinguisli  from  those  of  C urrliaritis.     It  is  rather  surprising  that  the  last- 
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named  gemis  does  not  appear  to  he  present  in  the  [Maryland  Eoeene,  and 
the  teeth  of  Gnleocerdo  conloii iis.  althongh  very  al)nndant  in  the  eorre- 
sponding-  liorizons  of  Virginia  and  South  Carolina,  are  likewii^e  wanting 
in  this  state.  Ilcmiprisfis  serrti  is  another  eommon  form  in  the  Carolina 
Eocene,  and  also  m  the  Miocene  of  tlie  Atlantic  Slope  extending  as  far 
north  as  Gay  Head.  ]\lassaclnisctis.  lint  is  ajiparently  unknown  in  the 
Eocene  of  IMaryland  and  A'ii'mnia. 

Genus  GALEOCERDO  Miiller  ;iiid  Henle. 
The  teeth  of  this  genus  are  serrated  on  hoth  margins,  have  the  pos- 
terior edge  deeply  notched,  and  the  apex  more  or  less  sharply  inclined 
hackward.  As  already  remarked,  some  sjiecies  are  very  difficult  to  dis- 
tinguish from  Ciiir/nirlds,  and  in  the  case  of  the  teeth  referred  to 
G.  minor  hy  Uil^bes.  I'hnmnns  and  Cope,  comparisons  show  that  these 
really  belong  to  speeit's  of  (  'nrcJuirias. 

Galeocerdo  latidens  Agassiz. 
Plate  XIV,  Fig;  8. 

Galeocerdo  latidens  Agassiz,  1843.    Poiss.  Foss.,  voL  iii,  p.  2ol,  i)L  xxvi,  figs.  22, 
23  (?  figs.  20,  2  1 1. 

Galeocerdo  latnl.i/s  Giblics,  1841).    Jour.  Acad.  Nat.  Sci.  Pliila.,  2nd  ser.,  vol.  i, 
p.  192,  pL  x\-v,  tigs.  r>9-t>2. 

Description. — "  Teeth  broad,  mostly  low-crowned,  the  largest  meas- 
uring about  .021  cm.  across  the  base.  Anterior  coronal  margin  only 
slightly  arched,  excejit  near  the  apex;  apex  above  the  posterior  notch 
small,  narrow;  margin  below  the  posterior  notch  long,  straight  and  much 
inclined;  root  large.    Serrations  of  the  coronal  margin  very  prominent." 

This  species  is  not  uncommon  in  the  Maryland  jNIiocene,  but  as  yet 
only  a  single  example  has  been  obtained  from  the  Eocene  of  this  state. 
Its  preservation  is  not  so  good  as  might  be  desired,  and  it  is  rather  under 
the  average  size  attained  by  this  species. 

Occurrence. — Nanjemoy  Formatiox.  Woodstock. 

Collection. — Maryland  Geological  Survey. 

Genus  SPHYRNA  Rafinesque. 
The  small  teeth  lielonging  to  this  genus  are  similar  in  both  jaws, 
oblique,  with  a  slight  posterior  notch,  and  margins  smooth  or  serrated. 
Their  resemblance  to  the  teeth  of  Carcliarias  has  already  been  noted. 
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Sphyrxa  peisca  Agaspiz. 
Plate  XIV,  Figs.  Ta,  7h. 

Sphy7-na pHscn  Agassiz,  184o.    Poiss.  Foss.,  vol.  iii,  p.  234,  pi.  xxvia,  fiirs.  3.5-.50. 
Sphijrna  prisca  Gibbes,  lS4i).    Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  i,  p.  194, 
pi.  XXV,  figs.  88-'J0. 

Lamna  compressa  (pars)  Enimous,  18.58.     Rept.  Geol.  Surv.  N.  Car.,  p.  240,  tigs. 
79-81. 

(.'')  Sphrjrna  clenticulata  Emmons,  18.58.    Loc.  fit.,  p.  241,  fig.  84a. 

Description. — Teeth  small,  broad,  gently  oblique,  often  erect,  with 
finel}'  serrated  edges. 

This  species  is  very  abundant  in  the  Eocene  of  South  Carolina  and 
Miocene  of  Maryland,  but  only  two  or  three  rather  imperfect  examples 
have  been  obtained  from  the  Eocene  of  this  state.  There  was  also  found 
one  doubtful  tooth,  which  may  possibly  belong  to  a  distinct  species. 

Occurrence. — Aquia  Foemation.    Liverpool  Point. 

CoUeciion. — Maryland  Geological  Survey. 

SELACHIAN  VERTEBRAE. 

Detached  vertebrae  of  the  Asterospondylic  type,  consisting  of  calcified 
cartilage  and  therefore  not  well  adapted  for  preservation,  are  occasionally 
met  Avith  in  the  Eocene  of  Clifton  Beach  and  a  few  other  localities,  in 
Maryland  and  Virginia.  Some  of  the  larger  ones  are  but  slightly  con- 
cave on  both  faces,  and  belong  without  doubt  among  the  Lamnidae, 
possibly  to  Otodus  or  Carcharodon.  Detached  vertebrae  of  both  Elas- 
mobranch  and  Teleost  fishes  are  much  more  common  in  the  Miocene 
than  Eocene,  and  represent  a  consideral)le  variety  of  forms.  In  Plate 
XII,  Figs.  7a  and  7h  are  represented  detached  vertebi'ae  of  an  indeter- 
minate species  of  bony  fishes. 

Subclass  TELEOSTOMI. 
Order  ACTINOPTERYGII. 

Eemains  of  bony  fishes  are  A-ery  rare  in  the  Tertiary  of  the  Middle 
Atlantic  Slope,  and  are  confined  to  detached  vertebrae,  otolites  and  por- 
tions of  the  dentition.    A  few  species  founded  on  detached  teeth  from 
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the  Eocene  of  South  Carolina  have  been  described  by  Leidy/  and  a 
singular  bone  from  the  same  horizon  supposed  to  belong  to  Platax  is 
figured  by  Gibbes.'  Cope  records  in  all  only  one  species  of  Actinoptery- 
gians  from  the  Miocene  of  Maryland  {Sphyraena  speciosa),  and  five 
from  the  same  horizon  in  New  Jersey,  as  follows:  Sphyraena  speciosa, 
S.  siluviana,  Phasganodus  gentryi,  Crommyochis  irregularis,  and  Phyllo- 
dus  curvidensf  The  last-named  genus  is  of  exceptionally  rare  occur- 
rence in  the  American  Tertiary,  being  known  only  by  the  four  detached 
dental  plates  noticed  by  Wyman"  and  by  Marsh.'  The  peculiar  teeth  first 
described  by  Leidy  from  the  Cretaceous  of  New  Jersey  under  the  name 
of  Ischyrhiza,  occur  also  in  the  Miocene  of  Maryland  and  North  Carolina, 
if  we  may  credit  the  statements  of  Cope  °;  and  according  to  this  author 
certain  coalesced  caudal  vertebrae  ("  hypural  fans  ")  accompanying  the 
Cretaceous  teeth  and  occurring  also  in  the  Eocene  of  Maryland  and 
South  Carolina  should  be  referred  to  this  genus,  which  he  claims  is  re- 
lated to  the  Esocidae.  It  is  much  more  likely,  however,  that  the  Cre- 
taceous fans  belong  to  Protospliyraena  or  some  similar  form,  and  that 
the  Tertiary  fans,  which  all  agree  in  having  the  terminal  centrum  at- 
tached, belong  to  one  or  more  species  of  Sword-fishes. 

Genus  XIPHIAS  Linnaeus. 
Fragmentary  remains  of  Sword-fishes  have  been  met  with  from  time 
to  time  in  various  Tertiary  horizons,  but  in  most  cases  are  insufficient 
for  accurate  identification.  Detached  rostra  and  hypural  fans  of  large 
size,  both  probably  belonging  to  Xipliias  or  some  related  genus,  are  not 
uncommon  in  the  Eocene  of  South  Carolina.  A  number  of  such  re- 
mains, including  the  types  of  X.  rohiistiis  Leidy,  are  preserved  in  the 
Holmes  Collection  belonging  to  the  American  Museum  of  Natural  His- 
tory in  New  York.  Here  also  is  to  be  seen  the  tooth  of  Ischyrhiza  mira 
figured  by  Leidy  in  Holmes'  Post-Pleiocene  Fossils  of  South  Carolina 
(Plate  XXV,  Figs.  3,  4),  which  is  the  most  perfect  specimen  of  that 

1  Jour.  Acad.  Nat.  Sci.  Pbila.,  2ncl  ser.,  vol.  viii,  1877,  pp.  2.'i4-3.o7,  pi.  xxxiv. 

■^Ibid.,  vol.  i,  1849,  p.  300,  pi.  xlii,  tigs.  10-1:1 

sProc.  Amer.  Philos.  Soc,  vol.  xiv,  1875,  p.  362. 

■>  Amer.  Jour.  Sci.,  ser.  ii,  vol.  x,  18.50,  p.  234. 

sProc.  Amer.  Assoc.  Adv.  Sci.,  18th  Meet.,  1870,  p.  328. 

t^Vertebrata  Cret.  Form.  West,  Kept.  U.  S.  Geol.  Surv.  Territ.,  vol.  ii, 1875,  p.  280. 
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form  extant.  The  Tertiary  caiidal  fans  -wliicli  have  been  theoretically 
associated  with  the  teeth  of  Ischyrhiza  by  Cope  and  Clark  are  here  con- 
sidered to  belong  to  typical  Sword-fishes.  The  following  species  is  the 
only  one  known  to  oeenr  in  ^laryland. 

XiPiiiAS  (?)  RADIATA  (Clark). 
Plate  XII,  Fig.  8. 

Txr/ii/rhi-yi  <■')  rri'liiif.i  Clark,  Johns  ITopliiiis  I'niv.  Circ,  vol.  xv,  p.  4. 

hrlujrir,-,,       ,■,„/,„^,  (  hnk,  Is'.m;,  Bull.  Ul,  U.  S.  GeoL  Survey,  p.  (U),  pi.  vii,  fig. 

Description. — Terminal  vertebral  centrum  deeply  concave  in  front  and 
circular  in  cross-section,  its  neural  and  haemal  spines  fused  into  a  solid 
fan-shaped  liudy:  the  anterior  haemal  spine  less  completely  fused  with 
the  ne.xt  following  than  arc  all  the  rest,  and  even  sejiarated  from  it  near 
the  point  of  attachment  with  the  centrrtm  by  a  small  perforation  passing 
completely  through  the  fan.  [Dentition  and  other  parts  of  the  skeleton 
unknown.] 

This  species  is  cstaljli.shed  on  a  unique  fan-shaped  body,  the  extreme 
height  of  which  is  3.9  cm.;  but  some  of  the  South  Carolina  specimens 
exceed  10  cm.  The  latter  also  differ  from  the  ]\Iaryland  form  in  having 
the  vertebral  centrum  transversely  elongated  instead  of  circular. 

The  type  is  a  hypural  fan  in  the  Museum  of  Johns  Hopkins  Uni- 
versity. 

Occurrence. — Aquia  Formation.    Clifton  Beach. 
Collection. — Johns  Hopkins  University. 

Genus  PHYLLODUS  Agassiz. 
The  presence  of  this  interesting  genus  in  North  America  was  first 
made  known  by  Dr.  Jeffries  Wyman,'  who  came  into  possession  of  two 
unique  dental  plates  from  the  Eocene  of  Eichmond,  Virginia.  Eather 
poorly  executed  woodcuts  of  both  specimens  are  given  by  him,  the  more 
perfect  one  being  comiiared  with  P.  tolia'picus  Agassiz.  and  the  other 
declared  to  be  different  from  any  described  -iirci,'-.  Tlii-  |)n)ier  of  Wy- 
man's  seems  to  have  escaped  general  imii.c.  and  was  ccitaiuly  over- 
looked by  Marsh,"  when  in  1870  he  claimed  his  P.  elegaris  and  P.  curvi- 

'  Amer.  Jour.  Sci.,  ser.  li,  voL  x,  18.50,  p.  234. 

sProc.  Amer.  Assoc.  Adv.  Sci.,  18th  Meet.,  1870,  p.  238. 
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dciis.  likewise  founded  on  unique  dental  plates  from  the  l^ocone  and 
Miocene  respectively  of  N"ew  Jersey,  to  be  the  first  indications  of  this 
o-enus  in  North  Ainerica.  Neither  of  the  last  two  species  have  been 
figured,  but  it  is  probable  from  Marsh's  brief  description  that  P.  clegaus 
is  a  young  example  of  P.  toliapicus.  Furthermore,  it  is  practically  cer- 
tain that  neither  of  Wyman's  specimens  are  referable  to  P.  iolinpicus, 
but  each  is  representative  of  a  distinct  species.  Whether  their  horizon 
is  Eocene  or  ]\Iiocene  was  not  conclusively  determined  by  Wyman, 
although  the  chances  are  in  favor  of  attrilniting  them  to  the  former. 
Traces  of  this  genus  have  not  as  yet  been  discovered  in  ]\Iaryland,  but 
the  following  species  deserves  notice  on  account  of  its  historical  and 
scientific  interest. 

Phyllodus  hipparioxyx  n.  sp. 

rhyUodiix  sp.  aff.  toliapicns  Wyman,  18.50,  Amer.  Jour.  Sci.,  ser.  ii,  voL  x,  p.  234, 
woodc.  fig.  9a. 

Type. — Detached  dental  plate;  formerly  in  Museum  of  Comparative 
Zoology,  Cambridge,  ]\Iass. 

OTOLITES. 
Plate  XII,  Figs.  4-6. 
Fish  otolites,  or  "  ear-stones,"  are  found  almost  exclusively  in  the 
detached  condition,  this  being  due  to  the  fact  that  they  are  held  in 
place  during  life  only  by  memln-anes.  and  hence  readily  fall  out  from 
the  head  and  sink  to  the  bottom  while  the  decomposing  body  of  the  fish 
continues  to  float  on  the  surface,  a  prey  to  all  sorts  of  creatures,  or  is 
cast  ashore  by  the  waves.  The  circumstance  of  large  numbers  of  fossil 
fish  skeletons  being  found  in  close  proximity  to  one  another,  but  none 
of  them  having  otolites  preserved  sHu.  is  cited  as  an  argument  against 
their  having  met  their  death  suddenly  or  in  shoals.  The  peculiar  struc- 
ture and  composition  of  otolites  favor  their  preservation  in  the  fossil 
state,  hence  it  is  not  surprising  that  they  should  occur  in  considerable 
abundance  and  variety  throughout  the  Tertiary  and  even  older  horizons. 
Eather  is  it  the  converse  proposition  which  excites  wonder;  for  when  we 
consider  the  number  of  forms  represented  solely  by  ear-bones,  it  is  diffi- 
cult to  understand  why  not  a  vestige  of  other  parts  of  the  skeleton  re- 
mains. 
8 
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The  otolites  of  Cyelostonies  and  cartilaginous  tishes  consist  of  irregu- 
lar and  loosely  united  aggregations  of  lime  carbonate;  those  of  Teleos- 
tomes,  on  the  other  hand,  are  dense  porcellanous  bodies  composed  of 
microscopic  crystals  of  calcite,  excellently  adapted  for  fossilization.  The 
proportion  of  calcite  frequently  amounts  to  98  per  cent  of  the  whole, 
and  the  organic  matter  rarely  exceeds  4  per  cent.  Although  extremely 
variable  in  form  and  size,  nothing  can  be  predicated  from  these  char- 
acters as  to  the  proportions  of  the  complete  fish.  The  sculpturing  of 
tlie  external  surface,  however,  has  been  found  fairly  distinctive  for  cer- 
tain families;  for  instance,  it  is  more  or  less  tuberculose  among  the 
Gadidae,  Sciaenidae,  etc.,  and  radially  folded  among  the  Percidae 
and  Sparidae. 

Otolites  are  secreted  in  a  few  definite  regions  of  the  auditory  appa- 
I'atus.  A  small  one,  termed  by  Koken  the  lapilhis,  is  formed  in  a  por- 
tion of  the  labyrinth  known  as  the  "vestibule'"  or  utriculus;  another 
{asteriscus  of  Koken)  occurs  in  the  posterior  prolongation  of  the  otolite- 
sac  (sacculus),  and  the  principal  ear-stone  in  the  center  of  the  sac  proper. 
The  principal  otolite  {sagitta  of  Koken)  occupies  a  constant  position 
with  reference  to  the  investing  sacculus,  partaking  of  its  shape  and 
being  attached  to  its  inner  wall;  and  accordingly  it  is  capable  of  being 
precisely  oriented,  even  when  found  in  the  detached  fossil  condition. 
That  is  to  say,  a  dorsal  and  ventral,  anterior  and  posterior,  and  inner 
and  outer  side  are  almost  always  to  be  recognized,  as  well  as  the  side  of 
the  head  to  which  it  belongs.  But  on  the  other  hand  the  configuration, 
and  in  the  opinion  of  some  excellent  authorities,  even  the  surface  mark- 
ings of  fish  otolites  are  dependent  on  the  variable  form  of  the  enclosing 
membranous  sac,  and  are  by  no  means  constant  within  specific  or  even 
generic  limits.' 

'  "  Hasse  halt  audi  die  Form  der  Otolithen  fiir  unwichtig,  als  ein  mit  der  Form 
des  Sacculus  sich  auderndes  Moment.  .  .  .  Die  Gestalt  der  Otolithen  ist  allerdiuijs  iu 
gewissen  Grenzeu  variabel,  in  Zusammenhansre  mit  den  individuellen  Schwankuugen 
der  Sacculus-Form,  welcher  sie  sich  anpasst.  x\uth  ist  das  Wachsthum  vorwiegend 
auf  die  iiussere  Seite  angewiesen,  welche  frei  im  Sacculus  liegt  ;  ....  dementsprechend 
ist  das  Wachsthum  der  iiusseren  Seite  unregelmiissiger,  und  gerade  die  ;nif  die  Seulptur 
derselben  sich  griiudenden  Merkniale  .  .  .  erwiesen  sich  otters  als  uniiceiiiiiet,  weil  sie 
sich  durch  Vergnisserung  des  Gehiirsteines  zu  leicht  verwischen."  —  E.  Koken,  L  eber 
Fisch-Otolithen  etc.  {Zeilncla:  d.  d.  geol.  Ges.,  vol.  .\xxvi,  1884,  p.  518). 
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Nevertheless,  the  structure  and  topography  of  these  minute  and  ap- 
parently insignificant  bodies  have  been  investigated  with  great  care,  and 
a  precise  nomenclature  established.  For  the  depression  extending  from 
the  anterior  margin  backward  in  a  horizontal  direction  on  the  flat  or 
concave  inner  side,  Koken  has  proposed  the  designation  of  sulcus  acusti- 
cus,  and  this  he  regards  as  furnishing  the  most  important  diagnostic 
characters.  The  sculpture  of  the  inner  and  outer  sides,  and  nature  of 
the  ])eripheral  border,  whether  sharp  or  thickened,  smooth,  folded,  den- 
ticulated or  incised,  and  various  minor  characters  of  like  nature  are  all 
taken  into  account  in  the  attempt  to  identify  detached  specimens. 
Their  size,  too,  is  held  to  be  an  important  distinguishing  character. 

The  most  painstaking  investigations  on  fossil  otolites  from  both  our 
own  and  European  Tertiaries  are  those  of  Professor  Koken,'  and  refer- 
ence should  be  had  to  his  writings  by  all  interested  in  this  subject.  A 
summary  of  the  earlier  literature  is  given  by  him  in  the  first  paper  cited 
below.  If  any  are  inclined  to  question  the  accuracy  of  his  determina- 
tions of  genera  and  species,  the  opportunity  is  certainly  open  for  more 
extended  comparisons  with  recent  and  fossil  forms. 

Otolites  occur  rather  frequently  in  the  Eocene  of  Maryland,  bnt  only 
a  few  have  been  found  in  the  Miocene  at  Plum  Point.  A  few  typical 
examples  are  shown  in  Plate  XII,  Figs.  4-6,  but  further  than  to  say  that 
they  bear  a  general  resemblance  to  those  of  the  Gadidae,  their  identi- 
fication is  not  attempted  here. 

Occurrence. — Kaxjemoy  Formation.  Port  Tobacco,  2|  miles  above 
Popes  Creek,  Woodstock. 

Colleciion. — ilaryland  Geological  Survey. 

COPROLITES. 

Polled  cylindrical  bodies  of  amorphous  structure  and  very  suggestive 
of  fossil  fish  excrement  are  occasionally  found  at  a  few  localities  in  the 
Eocene  of  Maryland  and  Virginia.  The  occurrence  of  coprolites  of  enor- 
mous size  in  the  Pliocene  of  Virginia  has  been  known  for  a  long  time." 

I  Lor.  ,■!/.,  pp.  .500-565. — Neue  Untersuchuugen  an  tertiiiren  Fisch-Otolitlien,  ibid, 
voL  xl,  1888,  pp.  274-305. 

-  Wyman,  Notice  of  Remains  of  Vertebrated  Animals  found  at  Richmond, Virginia, 
Amer.  Jour.  Sci.,  ser.  ii,  vol.  x,  1850,  p.  235. 
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ARTHROPODA. 

Cass  CRUSTACEA. 
Superorder  MALACOSTRACA. 
Order  DECAPODA. 
Family  CANCROIDEA. 

Description. — Claws  belonging  to  an  indeterminate  genus  of  the 
Cancroidea  are  abundant  in  the  bed  underlying  the  indurated  ledge  at 
Upper  Marlboro. 

All  of  the  specimens  are  so  fragmentary  that  no  attempt  is  made  to 
illustrate  the  forms. 

Collection. — Maryland  Geological  Survey. 

Superorder  OSTRACODA. 
Family  BAIRDIIDAE. 

Genus  BYTHOCYPRIS  Brady. 

Bythocypeis  subaequata  n.  sp. 
Plate  XVI,  Figs.  1-4. 
Description. — Carapace  about  1.0  mm.  in  length,  elongate,  subcylin- 
drical  or,  perhaps  better,  subreniform.  the  dorsal  outline  arcuate,  the 
ventral  slightly  hollowed,  and  the  ends  rounded  and  nearly  equal,  the 
posterior  a  trifle  blunter  than  the  anterior;  end  view  nearly  circular, 
doi'sal  and  ventral  views  lanceolate,  with  the  greatest  thickness  about 
the  middle  of  the  posterior  half;  left  valve  slightly  overlapping  the 
right  along  its  ventral  edge;  surface  smooth  or  very  finely  granulose. 
Inner  side  of  valves  with  simple  thin  edges,  and  within  these,  except 
along  the  dorsal  border,  a  thin  bevelled  plate,  much  the  widest  an- 
teriorly. 

There  are  numerous  fossil  and  recent  Ostracoda,  mostly  of  otherwise 
widely  diverging  genera,  that  have  a  carapace  similar  to  this,  but  none 
was  found  exactly  matching  it. 
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Occurrence. — Aquia  Formation.    Upper  Marlboro. 
Collection. — Maryland  Geological  Survey. 

Bythocypris  parilis  n.  sp. 
Plate  XVI,  Figs.  5-8. 

Description. — Carapace  about  1.0  mm.  long,  and  nearly  or  quite  0.5 
mm.  high;  reniform,  strongly  arched  dorsally,  very  slightly  sinuate  or 
straight  in  the  ventral  portion  of  the  outline,  and  with  the  ends  rounded 
and  very  nearly  equal,  the  posterior  outline  however  being  usually  a 
trifle  oblique  above,  and  the  turn  into  the  basal  line  slightly  lower  than 
at  the  front  end;  point  of  greatest  thickness  above  the  middle,  the  slope 
toward  the  ventral  edge  being  flatter  than  elsewhere;  edge  view  elongate, 
subelliptical,  the  anterior  extremity  more  aciite  than  the  posterior,  the 
latter  being  comparatively  blunt.  Left  valve  slightly  overlapping  the 
right  both  above  and  below,  its  ventral  edge  somewhat  thickened  in  the 
middle  and  bordered  along  the  anterior  and  posterior  thirds  of  its  extent 
by  a  sharply  impressed,  thin  line.  Surface  generally  appearing  quite 
smooth,  but  under  favorable  circumstances  very  small  scattered  punctae 
may  be  observed.  Interior  of  valves  with  the  marginal  plate  well  de- 
veloped and  widest  in  front. 

This  carapace  is  relatively  higher,  has  a  more  arcuate  back,  and  less 
acute  anterior  extremity  (in  edge  view)  than  its  associate  B.  suhaequata. 
It  is  distinguished  further  by  the  dorsal  overlap  of  the  valves  and  in  the 
greater  development  of  the  internal  marginal  plate. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Family  CYTHERELLIDAE. 

Genus  CYTHERELLA  Jones. 
Cytherella  marlboroensis  n.  sp. 
Plate  XVI,  Figs.  9-13. 
Description. — Carapace  nearly  regularly  ovate,  the  height  and  length 
about  as  two  is  to  three;  0.9  or  1.0  mm.  in  length;  ventral  portion  of 
outline  somewhat  less  convex  than  the  dorsal.    Eight  valve  much  larger 
than  the  left  and  projecting  beyond  it  all  around.    Edge  view  obtusely 
lanceolate,  with  both  extremities  blunt,  the  posterior,  the  more  so,  and 
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imicli  thicker  than  the  other;  end  view  siibovate.  Valves  compara- 
tively thin  for  this  genus,  the  marginal  groove  of  the  right  valve  rela- 
tively narrow  though  sharply  defined.  Interior  of  right  valve  with  two 
.siil)()vato  smooth  spaces,  situated  one  in  the  anterior,  the  other  in  the 
p()>tiTi(ir  half,  and  around  them  concentric  rows  of  small  pustules.  Sur- 
face smooth  or  minutely  punctate. 

No  known  Tertiary  species  agrees  very  closely  with  this.  The  well- 
known  C.  compressa  (Miinster),  has  a  similar  edge  view,  as  have  also 
several  other  species,  but  otherwise,  the  form  of  its  cara[)aee,  especially 
the  ventral  portion  of  the  outline,  is  quite  different.  The  Cretaceous 
C.  uvafa  is  probably  a  closer  relative  Init  differs  obviously  in  its  edge 
and  end  views. 

Occurrence. — Aqulv  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Cytherella  submarginata  n.  sp. 
Plate  XVI,  Figs.  14,  15. 

Description. — Carapace  about  1.0  mm.  in  length,  somewhat  oblong, 
rounded  at  the  ends,  the  posterior  end  a  little  wider  and  its  margin 
more  oblique  above  and  merging  more  gradually  into  the  very  slightly 
arcuate  dorsal  outline  than  the  anterior;  ventral  margin  straight,  edge 
view  subcuneiform,  end  view  subovate.  Valves  compressed  convex, 
thickest  posteriorly,  with  an  obscurely  defined  broad  depressi(m  near 
the  midlength  and  mostly  above  the  center  of  the  valves.  A  narrow 
but  distinct  rim  borders  the  two  ends.    Surface  smooth. 

Of  this  species  only  the  single  valve  figured  has  been  seen.  Com- 
pared with  described  species  it  was  found  to  agree  rather  well  with  C. 
londineiisis  Jones  a  Lower  Eocene  species  from  London,  Eng..  but  after 
a  closer  examination  it  was  decided  that  it  could  not  be  justly  referred 
to  that  species.  As  described  and  figured  C.  londinensis  must  have  quite 
a  different  appearance  in  edge  views,  due  to  the  more  uniform  convexity 
of  its  valves.  The  central  depression  and  marginal  rims  as  well  as  its 
different  outline,  will  serve  to  distinguish  C.  snhmarginata  at  once  from 
C.  marlboroensis  with  which  it  is  associated. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 
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Family  CYTHERIDAE. 
Geiuis  CYTHERE  Miiller. 

Cythere  marylandica  n.  sp. 
Plate  XVI,  Figs.  16-18. 

Description. — Carapace  about  1.0  mm.  in  length  and  0.55  mm.  in 
height  and  thickness,  snbovate  in  ontline;  hinge  straight,  half  the  en- 
tire length  of  carapace,  ventral  outline  broadly  arcuate;  anterior  end 
obliquely  rounded,  most  prominent  in  the  lower  half  and  much  M'ider 
than  the  posterior  end;  the  latter  is  neatly  rounded  below,  obtusely  angu- 
lar above  the  middle,  then  straight  or  slightly  sinuate  to  the  subangular 
extremity  of  the  hinge  line.  Valves  unequal,  the  left  overlapping  the 
right,  very  convex  and  swollen  in  the  middle  and  thickest  near  the 
ventral  edge.  The  swollen  region  of  the  valves  is  of  subtriangular  shape 
and  sharply  defined  where  it  rises  from  the  relatively  small,  compressed, 
terminal  remnants  of  the  surface.  Of  these  remnants  the  posterior  is 
more  depressed  (it  may  appear  like  a  flattened  border)  and  narrower  than 
the  anterior  one,  and  both  are  marked  with  shallow  pits  arranged  in 
rather  obscure  concentric  series.  The  surface  of  the  swollen  region  is 
more  distinctly  pitted,  with  the  pits  arranged  in  the  lower  half  between 
more  or  less  sharp  longitudinal  curved  riblets  and  much  less  regularly 
in  the  upper  half.  Sometimes  the  swelling  is  terminated  below  by  one 
or  two  ribs  more  prominent  and  stronger  than  the  rest.  Edge  view 
subovate,  with  the  ends  produced;  end  view  subtriangular  with  the  lat- 
eral lines  rather  strongly  convex.  liingement  consists  as  usual  in 
Cythere  of  large  lateral  teeth  and  connecting  l^ar. 

This  seems  to  be  a  well-marked  species  with  not  very  close  relations 
to  C.  trigonula  Jones  and  C.  triangularis  (Eeuss)  Jones.  From  both 
it  differs  in  outline,  the  former,  varying  further  in,  having  also  a  finer 
surface  punctation,  a  much  more  triangular  end  view,  and  relatively 
very  slightly  compressed  ends  causing  the  edge  view  to  be  equally  dif- 
ferent. C.  triangularis  agrees  better  in  end  and  edge  views  but  its  sur- 
face differs  decidedly,  being  "  smooth,  shining,  and  beset  with  scattered 
setae."  Another  of  the  species  described  by  Jones  in  his  Monograph  of 
the  Tertiary  Entomostraca  of  England,  especially  since  he  mentions 
that  he  has  a  scarcely  distinguishable  variety  of  it  from  the  middle  Ter- 
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tiary  of  Maryland,  may  be  compared  with  C.  marijlandica.  This  is 
Cythere  punctata  (Milnster).  Judging  from  illustrations  alone  the  pres- 
ent species  must  be  quite  distinct  and  so  obviously  that  it  seems  highly 
improbable  that  the  American  variety  of  Milnster's  species  mentioned  by 
Jones,  is  the  same  as  the  one  above  described. 

Occurrence. — Aquia  Formation.  Upper  Marlboro,  Brooks  Estate 
near  Seat  Pleasant. 

Collection. — Maryland  Geological  Survey. 

Genus  CYTHEREIS  Jones. 

.  Cytheeeis  bassleri  n.  sp. 
Plate  XVI,  Figs.  19-21. 

Description. — Carapace  oblong,  length  0.80  to  0.85  mm.,  widest  and 
rounded  anteriorly;  the  posterior  edge  more  or  less  angular  in  the  mid- 
dle, straight  or  slightly  sinuate  above  to  the  angular  extremity  of  the 
hinge,  and  with  two  or  three  spines  projecting  from  the  slightly  convex, 
lower  half;  edges  with  a  thickened  rounded  rim,  becoming  obsolete  near 
the  center  of  the  flattened  ventral  region;  hinge  line  straight  except  at 
the  antero-cardinal  angle  which  is  thickened  and  prominent;  ventral 
outline  slightly  sinuate.  Valves  equal,  with  a  rounded  sub-central  node, 
sometimes  obscured  by  a  network  of  small  ridges,  and  a  sharp  ventral 
ridge  rising  gradually  from  its  inception  at  the  autero-ventral  angle  and 
ceasing  abruptly  at  a  point  about  one-fourth  of  the  length  of  the  valve 
from  its  posterior  extremity.  A  less  prominent  ridge  runs  from  the 
high  end  of  the  ventral  ridge  in  a  slightly  oblique  direction  to  the  post- 
cardinal  angle  and  then  turns  forward.  The  whole  surface  is  covered 
with  rather  large  pits  arranged  in  more  or  less  irregular  curved  series, 
the  space  between  the  rows,  especially  over  the  central  portion  of  the 
valves  being  raised  into  thin  and  sometimes  coalescing  ridges. 

This  species  presents  more  or  less  close  affinities  with  no  less  than 
six  of  the  species  of  Cyiliere  figured  by  Bosquet  in  his  excellent  Mono- 
graph of  the  Ostracoda  of  the  Tertiary  deposits  of  France.'  These  are 
C.  licherliana  Bosq.,  C.  Uiierensiiuui  Bosq.,  C.  desliayesiana  Bosq.,  C. 

'  Desc.  des  Entomostrace's  Fossiles  des  Terrains  Tertiiiires  de  la  France  et  de  la 
Belgique.    Mem.  Couron.  Acad.  Belj;.,  Tome  xxiv,  1851. 
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angusticostala  Bosq.,  C.  macropora  Bosq.  and  C.  edwardsi  (Eoemer),  all 
Eocene  species  except  the  last,  which  is  a  widely  distributed  Miocene 
fossil.  Despite  the  often  striking  similarities  presented,  not  one  of  the 
European  species  mentioned  agrees  closely  enough  in  all  respects  to 
justify  a  reference  of  the  Maryland  form  to  it. 

Cythereis  lassleri,  which  I  name  in  honor  of  my  able  and  indefatigable 
assistant,  Mr.  R.  S.  Bassler,  seems  to  be  a  common  fossil  at  Upper  Marl- 
boro. Considering  that  the  specimens  studied  present  considerable 
variation  in  surface  sculpture,  it  is  possible  that  they  represent  more 
than  a  single  specific  type.  I  have  also  a  specimen  from  the  Cretaceous 
at  Vincentown,  N.  J.,  which  can  scarcely  be  distinguished  from  the 
Upper  Marlboro  specimen  figured. 

Occurrence. — Aquia  Foemation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Genus  CYTHERIDEA  Bosquet. 

Cttheridea  peearcuata  n.  sp. 
Plate  XVI,  Fig.  22,  23. 
Description. — Carapace  1.1  mm.  long,  0.6  mm.  high,  strongly  and,  ex- 
cepting the  acuminate  posterior  extremity,  rather  uniformly  convex, 
obliquely  acute-ovate  in  outline;  ventral  edge  straight  to  the  acute  pos- 
terior extremity,  the  sharpness  of  which  is  emphasized  by  a  small  spine; 
anterior  outline  wide  and  regularly  rounded,  and  armed  with  five  or 
six  spines;  dorsal  side  strongly  arcuate,  the  curve  straightening  some- 
what as  it  nears  the  posterior  end.  Central  portion  of  surface,  over  a 
space  corresponding  in  shape  with  the  outline  of  the  valves,  marked 
with  eleven  or  twelve  approximately  vertical  furrows,  each  including 
a  row  of  small  punctures.  Beyond  this  space  the  surface  is  smooth,  ex- 
cepting toward  the  posterior  end  where  an  obscurely  wrinkled  appearance 
may  be  observed.  Ventral  edge  of  right  valve  with  a  narrow  bevel  in- 
ward. Hinge  as  required  by  the  genus,  consisting  of  a  series  of  small 
denticles  at  each  end  of  the  hinge  in  right  valve  and  corresponding 
sockets  in  the  left  valve.  Edge  view  broadly  lanceolate,  thickest  near  the 
middle  liMigth  and  slightly  more  attenuate  behind  tlian  in  front;  end 
view  subcircular. 
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At  first  it  was  believed  tliat  this  form  migiit  1)e  regarded  as  a  variety 
of  Cytlicridea  mulleri  (Milnster),  a  common  and  widely  distributed 
European  Tertiary  and  Eecent  species.  However  a  more  careful  com- 
parison brought  out  so  many  differences  that  it  seemed  best  to  rank  them 
as  distinct  species.  This  conclusion  was  confirmed  by  finding  almost 
unquestionable  C  mulleri  associated  with  C.  perarcuata  at  Woodstock, 
while  C.  intermedia  (Reuss)  which  Jones  considers  a  close  variety  of 
C.  midleri,  was  found  rather  abundantly  in  association  with  specimens 
agreeing  closely  with  Jones'  C.  dehilis,  at  Upper  Marlboro.  C.  -perarcu- 
ata differs  from  all  of  these  forms  in  the  restricted  extent  of  its  surface 
markings,  in  wanting  a  mesial  furrow,  in  its  relatively  greater  height 
and  more  strongly  arcuate  dorsal  outline.  Its  edge  view  furthermore 
is  decidedly  different,  the  central  portion  being  thicker,  while  the  ends, 
the  posterior  especially,  are  thinner. 

Occurrence. — Nanjemoy  Formatiox.  Woodstock.  Aquia  Forma- 
tion.   Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

MOLLUSCA. 

Class  CEPHALOPODA. 

Subclass  TETRABRANCHIATA. 
Order  NAUTILOIDEA. 
Suborder  ORTHOCHAENITES. 

Family  CLYDONAUTILIDAE. 

Genus  HERCOGLOSSA  Conrad. 
Hercoglossa  tuomeyi  n.  sp. 
Plates  XVII-XIX. 

Nautilus  sp.  Tuomey,  1842,  Amer.  Jour.  Sci.,  voL  xliii,  p.  187. 
Nautilus  sp.  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Nautilus  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  63,  pi.  ix,  fig.  1. 

Description. — Shell  large;  aperture  M-ide,  narrowing  rapidly,  without 
curving  to  a  narrow  and  sharply  rounded  periphery;  ventral  saddles  of 
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moderate  size;  lateral  lobes  regularly  but  moderately  rounded;  lateral 
saddles  narrower  and  sharper  than  the  other  saddles;  umbilici  not  small; 
shell  thick  (2-8  mm.),  marked  by  fine,  distinct,  closely-set  lines  of 
growth,  which  sweep  sharply  back  on  the  peripliery. 

This  species  is  distinguished  from  //.  (Eiirliuuiloierds)  vlrichi  by  its 
much  less  prominent  ventral  saddles,  and  by  its  less  uniformly  rounded 
transverse  section,  the  sides  Ijeing  almost  M-itliout  curvature  down  almost 
to  the  very  periphery. 

The  nautiloid  shell  which  Tuomey  roughly  descriljed  without  naming 
was  from  the  James  river  and  from  a  horizon  exactly  corresponding  to 
our  Popes  Creek  occurrence.  There  is  little  doubt  that  it  was  this 
species. 

Diameter  (restored)  of  coil  of  largest  specimen  about  400  mm. 
Occurrence. — Nanjemoy    Formation.     Popes    Creek  (abundant). 
Aquia  Formation.    Clifton  Beach  (fragments  rare). 

Collections. —  ■\raryland  Geological  Survey,  Johns  Hopkins  University. 

Class  GASTROPODA. 

Order  OPiSTHOBRANCH  1  ATA. 
Suborder  TECTIBRANCHIATA. 

Family  ACTAEONIDAE. 

Genus  TORNATELLAEA  Conrad. 
TORNATELLAEA  BELLA  Conrad. 

Plate  XX,  Figs.  1,  la,  2. 

Tornatellaea  bella  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.  Pliila.,  :2nd  ser.,  voL  iv, 

p.  394,  pi.  xlvii,  tig.  33. 
Tontatella  bella  Clark,  1895,  Jobns  Hopkins  Univ.  Circ,  voL  xv,  p.  4. 
TornateUa  bella  Clark,  1896,  Bull.  1-11,  U.  S.  Geol.  Survey,  p.  63. 

Description. — "  Ovate,  spire  conical;  revolving  lines  numerous,  im- 
pressed, punctate  striate."    Conrad,  18G0. 

Shell  solid,  ovate  in  profile,  six-whorled;  surface  with  uniform,  punc- 
tate, spiral  grooves,  crossed  only  by  lines  of  growth  and  regularly  un- 
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dulating  in  width;  spire  short,  conical,  acuminate;  whorls  slightly  con- 
vex; body  whorl  more  than  half  the  length  of  the  shell,  moderately 
convex;  suture  distinct;  outer  lip  sometimes  crenulate;  columella  with 
two  pronounced  oblique  plicae. 
Length,  15  mm.;  width,  8  mm. 

Occurrence.— N AS je:!>ioy  Formatiox.  West  of  Port  Tobacco.  Wood- 
stock, 1  mile  southeast  of  Piscataway.  Aquia  Formation-.  Aquia 
Creek,  Potomac  Creek,  1  mile  northeast  of  Piscataway,  Upper  Marlboro. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  U.  S.  National  Museum. 

Family  RINGICULIDAE. 
Genus  RINGICULA  Deshayes. 
ElNGICL'LA  DALLI  Clark. 

Plate  XX,  Figs.  3,  3a. 

J}!,H/!r>iI<t  ,laU;  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

J!n,,i,r„h,  ,hiUi  Chirk,  IS'.Ki,  Bull.  141,  U.  S.  Geol.  Survey,  p.  64,  pi.  ix,  figs.  3a,  36. 

JiifHji.-Hhi.  <hilU  Aldrieh,  1897,  Bull.  Amer.  Pal.  No.  8,  p.  8,  pi.  ii,  fig.  6. 

Description. — "  Shell  small,  five-whorled;  surface  of  last  four  whorls 
strongly  striate  spirally;  spire  elevated,  acuminate;  body  whorl  much 
inflated;  outer  lip  much  thickened  and  crenulate  within;  columella  with 
thick  callous  and  with  two  strong  plaits."    Clark,  189G. 

Length,  3  mm.;  width,  2  mm. 

Occurrence. — Xan.jeiioy  Formation.  Woodstock. 

Collection. — Maryland  Geological  Survey. 

Family  SCAPHANDRIDAE. 

Genus  CYLICHNA  Loven. 
Cylichna  venusta  Clark. 
Plate  XX,  Figs.  4,  -ia. 

Cylichna  venusta  Clark,  189.5,  .Tolnis  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

Cylichna  venusta  Clark,  ls9r,,  Bull.  141,  U.  S.  Geol.  Survey,  p.  64,  pl.Mx,  figs.  2a,  2h. 

Description. — "  Shell  small,  elongate-ovate,  rather  globose;  surface 
spirally  striate;  spire  depressed;  columella  with  small  obscure  plait." 
Clark,  1896. 
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The  spire  is  usually  perforate,  and  the  revolving  lines  alternate  and 
punctate.  It  most  closely  resemhles  C.  (ihJriclii  Langdon,  from  which  it 
is  distinguished  by  being  ^proportionally  Inngcr.  less  cylindrical  in  out- 
line, and  with  the  sjiire  less  strongly  perforate. 

Length,  7  mm.;  width,  3.5  mm. 

Occurrence. — Nanjemoy  Formatiox.  West  of  Port  Tobacco,  Head  of 
Nanjemoy  Creek,  Woodstock.  Aquia  Forjeatiox.  1  mile  southeast 
of  Mason  Springs,  Potomac  Creek,  2  miles  below  Potomac  Creek,  1 
mile  northeast  of  Piscataway,  Clifton  Beach. 

Collections. — Johns  Hopkins  University,  ]\Iaryland  Geological  Survey. 

Superfamily  TOXOGLOSSA. 
Family  PLEUROTOMIDAE. 

Genus  PLEUROTOMA  Lamarck. 
Pleueotoma  hakrisi  Clark. 
Plate  XX,  Figs.  5,  5a,  G. 

riewotoma  hnrrisi  Clark,  189.5,  .Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Pleurotoma  harrisi  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  (U,  pi.  ix,  figs.  4«, 
46. 

Description. — "Shell  of  moderate  size,  elongate,  five  or  six  whoiied; 
surface  with  distinct,  revolving  lines  of  varying  size,  crossed  by  trans- 
verse ridges;  aperture  narrow,  with  long  straight  canal."    Clark,  1896. 

The  lower  half  of  the  whorl  is  strongly  convex  and  is  strongly  orna- 
mented with  revolving  lines,  alternating  in  size,  and  is  crossed  on  the 
shoulder  by  oblique  nodular  ridges.  The  upper  half  of  the  whorl  is 
flat,  with  very  faint  revolving  lines,  except  one  or  two  strong  ones  about 
the  middle  of  the  flat  zone.  The  aperture  narrows  rapidly  toward  the 
base,  the  body  whorl  partaking  of  the  constriction.  The  canal  is  very 
long,  straight,  and  narrow. 

Length,  30  mm.;  width,  8  mm. 

Occurrence. — Aquia  Formatiox.    Potomac  Creek,  2  miles  below  Po- 
tomac Creek,  1  mile  southeast  of  ]\Iason  Springs. 
Collection. — Maryland  Geological  Survey. 
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Pleurotoma  potomacexsis  n.  sp. 
Plate  XX,  Figs.  7,  7a. 

Description. — Shell  attenuate,  with  spire  and  beak  of  equal  length; 
aperture  narrow;  beak  long  and  straight;  whorls  seven,  with  four  more 
in  the  uuclcus:  few  large,  raised,  revolving  lines  on  and  below  the  shoul- 
ders; numerous  Hue,  prnxiuiate  lines  between  these,  and  covering  the 
entire  whorl;  two  ])r(uuinent.  raised,  revolving  lines  below  the  suture, 
the  lower  more  prominent;  shoulder  with  aciite  nodes,  carinated  by  one 
or  two  of  the  major  revolving  liiu's;  lines  of  growth  faint. 

Some  varieties  of  .P.  nasula  Whittield  are  very  similar  to  this  species. 
It  is  intermediate  between  that  species  and  P.  harrisi  Clark. 

Length,  31  mm.;  width.  8  mm. 

Occurrence. — Aquia  FoRiiATiox.  1  mile  northeast  of  Piscataway,  2 
miles  below  Potomac  Creek. 

CoIIcciion. — ^Maryland  (Geological  Survey. 

PLEUROTOilA  DrCATELI  U.  Sp. 

Plate  XX,  Fig.  8. 

Description. — Surface  smooth,  save  for  faint,  impressed,  revolving 
lines  which  become  stronger  just  below  the  suture,  and  very  strong  on 
the  beak;  suture  very  distinct;  columella  straight,  striated  spirally;  lines 
of  growth  faint,  with  broad  sinus  below  the  suture. 

Length.  ](»  mm.;  width,  -4  mm. 

()rrurrni,c. — Aquia  Formatiox.  1  mile  southeast  of  Mason  Springs. 
t'ullfcl Ion. — Marylaiul  Geological  Survey. 

PLErROTOMA  TYSONI  n.  sp. 

Plate  XX,  Fig.  9. 

Description. — Shell  eight-whorled;  body  whorl  about  half  the  length 
of  shell;  mouth  contracting  but  slightly  toward  beak;  body  whorl  with 
sixteen,  oblique,  longitudinal  ribs,  strongly  nodular  where  crossed  by 
the  large,  elevated,  revolving  lines;  eight  strong,  revolving  lines  on  the 
body  whorl  below  the  shoulder,  and  numerous  fainter  ones  below,  on  the 
beak.  All  the  whorls  are  concave  above  the  shoulder,  and  unsculptured, 
save  for  lines  of  growth  and  for  a  strong,  raised,  nodular,  subsutural 
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line.  Whorls  of  the  spire  with  four  nodular  revolving  lines  below  the 
shoulder. 

Length,  13  mm.;  width,  4  mm. 

Occurrence. — Aquia  Formation.  1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 

SLihgeiuis  HEMII'LEUROTOMA  Cossmann. 

Pleurotoma  (Hemipleurotoma)  childreni  Lea. 
Plate  XX,  Figs.  10,  11. 

Pleurotoma  childreni  Lea,  1833,  Contrib.  to  GeoL,  p.  137,  pi.  iv,  fig.  132. 
Pleurotoma  dentimla  var  Harris,  1899,  Bull.  Amer.  PaL,  No.  11,  p.  13,  pi.  i,  figs. 
21,  33. 

Description. — "  Shell  fusiform,  turrited,  transversely  striate,  granu- 
late on  the  larger  part  of  the  whorl;  substance  of  the  shell  rather  thick; 
spire  elevated,  obtuse  at  apex;  whorls  about  nine,  .subcanaliculate  above; 
mouth  long  and  narrow,  one-third  the  length  of  the  shell."    Lea,  1833. 

Our  specimens  vary  considerably  in  the  smaller  details  of  sculpture, 
but  all  seem  to  fall  within  the  limits  of  variation  of  the  Alabama  form. 
Whether  they  are  the  same  as  the  French  species  P.  denticula  Bast,  to 
which  Professor  Harris  assigns  the  Alabama  form  is  a  question  that 
cannot  be  settled  here.  They  agree  with  it  well  enough  to  fall  into  the 
subgenus  Hemipleurotoma  of  which  P.  denticula  is  the  type. 

Length,  13  mm.;  width,  3.5  mm. 

Occurrence. — Aquia  Formation.  1  mile  southeast  of  Mason  Springs, 
3  miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Pleurotoma  piscatavexsis  n.  sp. 
Plate  XX,  Fig.  13. 
Description. — Shell  fusiform,  seven-whorled,  carinated;  lines  of  growth 
distinct;  revolving  lines  absent  above  the  shoulder,  one  to  three  in  num- 
ber below  the  shoulder;  beak  marked  only  by  lines  of  growth;  nucleus 
three-whorled,  smooth;  following  whorls  of  the  spire  with  oblique  pli- 
cae, extending  from  suture  to  suture;  body  whorl  with  about  ten  acute 
nodes,  confined  to  the  suture. 
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Length,  11  mm.;  width,  4  ram. 

Occurrence. — Aquia  Formation.    1  mile  northeast  of  Piseataway. 
Collection. — Maryland  Geological  Survey. 

Genus  MANGILIA  Risso. 
Subgenus  PLEUROTOMELLA  Venill. 

Mangilia  (Pleueotomella)  bellistriata  Clark. 
Plate  XX,  Figs.  13,  13a. 

Mam/ilia  {Pleurotomella)  bellistriata  Clark,  1805,  Johns  Hopkins  Univ.  Circ,  vol.  xv, 
p.  4. 

2hmijiVHt  iriein-otoinMa)  bellistriata  Clark,  1890,  Bull.  141,  U.  S.  Geol.  Survey,  p.  6.i, 

Descriiition . — "  Sliell  small,  subfiisiform,  with  a  rather  short,  pointed 
spire,  and  about  five  whorls;  body  whorl  large,  somewhat  inflated;  earlier 
whorls  nearly  flat;  surface  sculptured  with  numerous,  alternating,  larger 
and  smaller  spiral  threads,  crossed  by  fine,  wavy  lines,  and  by  irregu- 
larly spaced,  oblique  ribs,  about  twenty  in  number  on  the  body  whorl; 
ribs  strongest  at  the  shoulder,  gradually  disappearing  both  posteriorly 
and  anteriorly;  behind  the  shoulder  somewhat  excavated;  aperture  nar- 
row."   Clark,  1896. 

There  is  a  distinct  fold  on  the  columella,  and  the  lines  of  growth  are 
very  slightly  curved. 

Length,  27  mm.  (restored);  width,  13  mm. 

Occurrence. — Xaxjemoy  Formation.  Popes  Creek,  x^quia  Forma- 
tion.   Potomac  Creek. 

Collections. — Johns  Hopkins  University,  Pliiladelphia  Academy  of 
Xatural  Sciences. 

Family  CANCELLARIDAE. 

Genus  GANCELLARIA  Lim.irck. 

Cancellaria  geaciloides  Aldrich,  var. 
Plate  XXI,  Fig.  1. 

Cancellaria  graciloiiles  Aldrich,  1898,  The  Nautilus,  vol.  xi,  p.  98. 
Cancellaria  !/ra<  iloidcs  Rurris,  1899,  Bull.  Amer.  Pal.,  No.  11,  pp.  28,  29,  pi.  iii, 
figs.  10,  11. 

Description. — "Shell  broadly  fusiform,  spire  elevated,  whorls  6-7, 
rounded,  slightly  shouldered,  cancellated,  first  three  smooth,  on  the 
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others  the  revolving  lines  are  numerous,  strongly  defined;  lines  of  growth 
smaller  and  much  finer  than  the  revolving  lines,  suture  deeply  im- 
pressed, outer  lip  expanded,  strongly  nodular  within,  columella  with 
three  folds,  aperture  pointed  and  canaliculate  at  base."    Aldrich,  1898. 

This  abundant  and  variable  form  approaches  too  near  to  some  va- 
rieties of  C.  graciloides  to  be  safely  separated  from  it. 

Length,  13  mm.;  width,  8  mm. 

Occurrence. — Aquia  Formation.  1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 

Cancellaeia  sp. 
Plate  XXI,  Fig.  2. 
Several  specimens  of  Cancellaria  were  foimd  that  are  so  imperfect  and 
immature,  that  it  is  unsafe  to  describe  them  or  even  to  refer  them  to 
any  known  species,  yet  they  are  very  different  from  our  other  Maryland 
species. 

The  figured  specimen  represents  a  form  from  the  locality  two  miles 
below  Potomac  Creek  which  also  doubtfully  occurs  at  Potomac  Creek, 
and  which  distantly  recalls  G.  parva  Lea.'  When  the  adult  is  found 
it  will  probably  be  recognized  as  a  new  species. 

Another  form  from  Potomac  Creek  may  be  C.  ulmula  Harris"  or  a 
variety.    This  is  so  imperfect  that  it  does  not  seem  desirable  to  figure  it. 

Occurrence. — Aquia  Formation.  2  miles  below  Potomac  Creek,  Po- 
tomac Creek. 

Collection. — Maryland  Geological  Survey. 

Subgenus  NARONA  H.  and  A.  Adams. 

Cancellaria  (Narona)  potomacensis  n.  sp. 
Plate  XXI,  Figs,  3,  3a. 
Description. — Shell  elongate;  mouth  more  than  half  the  length  of  the 
shell;  spire  short;  whorls  marked  with  distinct,  raised,  flat-topped,  re- 
volving ridges,  with  interspaces  twice  as  broad;  body  whorl  with  twenty 
of  these  ridges,  whorls  of  the  spire  with  six.    Lines  of  growth  and 

iContrib.  Geol.,  p.  43,  pi.  v,  fio;.  141. 

2Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlvii,  1895,  p.  66,  pi.  vi,  fig.  6. 
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several  variable,  usually  obscure,  longitudinal  undulations  cross  the 
revolving  ribs,  granulating  them  and  often  reticulating  the  surface. 
Labium  expanded,  grooved  and  cancellated.  Labium  with  two,  distinct, 
oblique  folds  and  numerous  striae,  continuations  of  the  external  revolv- 
ing lines.  Canal  short,  recurved. 
Length,  17  mm.;  width,  8  mm. 

Occurrence. — Aquia  Formatiox.  1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 

Superfamiiy  RACHIGLOSSA. 

Family  OLIVIDAE. 
Genus  OLIVULA  Harris. 

Olivula  sp. 

A  single  specimen  was  found  which  gives  little  doubt  of  its  generic 
character.  It  is  probably  distinct  from  0.  staminea  (Conrad).  In  the 
imperfect  condition  of  the  specimen  it  is  impossible  to  assign  it  to  any 
species,  new  or  old,  and  a  tigure  would  show  no  determining  characters. 

Length,  20  mm.;  width.  6  mm. 

Occurrence. — Naxjemoy  Formatiox.    Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  VOLUTIDAE. 

Genus  VOLUTILITHES  Swainson. 

VoLUTiLiTHES  PETROSUS  (Conrad). 
Plate  XXI,  Figs.  4,  5,  oa. 

Valuta  peirosa  Courad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  3  [1st  Edit],  p.  20. 
Voluta  petrosa  Conrad,  1835,  Fossil  Shells  of  the  Tertiary,  No.  3  [2nd  Edit.],  p.  41, 
pi.  xvi,  fig.  3. 

Athleta  tuomeyi  Conrad,  18.53,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  p.  44it. 
Volutilithes  {At/,i,t'i>  f»o,„r,/,  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Volutilithes  {Athht.n  t,nnn,,j;  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  ()5,  pi.  x, 
figs.  1«,  Ih. 

Description. — "  Shell  subglabrous;  body  whorl  marked  with  from  eight 
to  ten  longitudinal  folds,  terminating  on  the  shoulder  in  compressed 
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subacute  tubercles,  which  are  also  distinct  on  the  spire:  transversely 
striated  at  base:  two  folds  on  the  columella."    Conrad,  1833. 

The  Maryland  specimens  are  principally  of  the  tuomeyi  type,  but  the 
normal  form  occurs  with  it  at  most  localities. 

Length,  38  mm.;  width,  25  mm. 

Occurrence. — Nanjemoy  Formation.  Woodstock,  Popes  Creek,  West 
of  Port  Tobacco.  Aquia  Formation.  Potomac  Creek,  2  miles  below 
Potomac  Creek,  1  mile  northeast  of  Piscataway,  1  mile  southeast  of 
Mason  Springs,  Aquia  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  TJ.  S.  National  Museum. 

VOLUTILITHES  sp. 

Plate  XXI,  Figs.  6,  6a. 

VolutilUhes  sp.  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

Volutilithes  sp.  Clark,  1896,  BuU.  141,  U.  S.  Geol.  Survey,  p.  6.5,  pi.  x,  flgs.  2a,  2b. 

A  fine  cast  of  a  large  species  of  Volutilithes  was  obtained  from  the  in- 
durated ledge.  Zone  3,  at  the  Aquia  Creek  bluffs,  and  a  very  imperfect 
specimen  from  Potomac  Creek.  It  is  unlike  any  of  the  species  of  Volu- 
tilithes hitherto  described,  but  from  the  fact  that  the  shell  substance  is 
almost  lacking  no  attempt  will  be  made  to  give  a  full  description.  It 
has  a  somewhat  compressed  form,  due  to  pressure. 

The  shell  substance  is  extremely  thin,  and  the  surface  is  marked  only 
by  lines  of  growth.  The  tubercles  are  obtuse  and  distant,  and  the  spire 
small. 

Length,  75  mm.;  width,  53  mm. 

Occurrence. — Aquia  Formation.    Aquia  Creek,  Potomac  Creek. 
Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  CARICELLA  Conrad. 
Caricella  pyruloides  (?)  (Conrad). 
Plate  XXI,  Figs.  7,  8. 

Tiirhinelln  pyruloides  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  2,  p.  24,  pi.  x, 
fig.  1. 

(?)  Caricella  sp.  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

(?)  Caricella  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  66,  pi.  xi,  tig.  1. 
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Description. — "  Pyriform,  veiitricose,  smooth;  with  obscure  spiral 
striae  on  the  inferior  half  of  the  body  whorl;  spire  very  short;  apex 
slightly  mammillated;  columella  with  4  distant  oblique  plaits."  Con- 
rad, 1833. 

The  specimens  which  are  referred  to  this  species  consist  of  the  cast 
and  the  broken  shell  which  are  figured,  and  a  still  more  imperfect  cast. 
It  is  not  certain  that  they  belong  to  the  same  species,  or  that  any  of 
them  belong  to  the  species  to  which  they  are  here  referred.  If  they  do 
not  belong  here  they  probably  represent  one  or  more  undescribed  species. 

Length,  55  mm.;  width,  22  mm. 

Occurrence. — Aqtjia  Formatiox.  Potomac  Creek,  Aquia  Creek,  Liv- 
erpool Point. 

Collections. — Mar3'land  Geological  Survey,  Johns  Hopkins  ITniversity. 

Genus  MITRA  Lamarck. 
MiTKA  MAEYLANDICA  Clark. 

Plate  XXI,  Figs.  9,  9a. 

2fitra  maryJandica  Clark,  1895,  Johns  Hopkius  Univ.  Circ,  vol.  xv,  p.  4. 
Mitra  marijlandka  Clark,  1896,  Bull.  Ul,  U.  S.  Geol.  Survey,  p.  6(i,  pi.  xi,  figs.  4n, 
46  (not  3). 

Description. — "  Shell  small,  rather  thick,  with  six  (?)  whorls;  surface 
with  numerous,  thickly-set  spiral  threads,  crossed  by  fine  wavy  lines, 
giving  a  iiuely  reticulated  appearance;  spine  moderately  high;  suture 
distinct,  appressed;  shoulder  not  prominent;  aperture  elongated;  col- 
umella nearly  straight,  with  three  plaits."    Clark,  1896. 

The  essential  character  which  distinguishes  this  species  from  the  fol- 
lowing is  the  lack  of  ribbing. 

Length,  21  mm.;  width,  7  mm. 

Occurrence. — Aquia  Formation.    Pomonkey  Xeck. 

Collection. — U.  S.  National  Museum. 

MiTEA  POMOXKENSIS  n.  Sp. 

Plate  XXI,  Figs.  10,  10a. 

Mitra  sp.  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

3lUrasp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  06,  pi.  xi,  figs.  3«,  .36. 

Description. — Shell  larger  than  M.  marylandica;  whorls  strongly  con- 
vex, and  with  a  somewhat  angulated  shoulder  slightly  above  the  middle; 
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sculptured  by  uumerous,  approximate,  impressed,  revolving  lines,  and 
variable  longitudinal  ribs,  which  stop  at  the  shoulder,  leaving  a  subsu- 
tural  constriction  above  it. 

The  best  specimens  of  this  species  are  in  the  Philadelphia  Academy 
and  are  from  Potomac  Creek. 

The  type  in  the  II.  S.  National  Museum  is  noAv  labelled  " '  Near 
Mouth  of  Potomac  Cr.,'  G.  D.  Harris"  but  it  was  supposed  when  des- 
cribed to  have  come  from  Pomonkey  Neck. 

Length,  25  mm.;  width,  9  mm.  The  largest  specimen  has  width  of 
12  mm. 

Occurrence. — Aqtjia  Formation.  Pomonkey  Neck,  2  miles  below  Po- 
tomac Creek,  Potomac  Creek,  1  mile  northeast  of  Piscataway. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences. 

MiTRA  POTOMACENSIS  n.  Sp. 

Plate  XXI,  Fig.  11. 

Description. — Shell  small;  whorls  but  slightly  convex,  and  not  con- 
stricted below  the  suture;  revolving  lines  fine,  distinct;  ribs  reaching 
from  suture  to  suture,  and  often  extending  in  one  continuous  line  from 
whorl  to  whorl;  ribs  usually  sharp  and  narrow. 

Length,  12  mm.;  width,  3.5  mm. 

Occurrence. — Nanjemoy""    Formation.     Woodstock,    Popes  Creek. 
Aquia  Formation.    1  mile  northeast  of  Piscataway. 
Collection. — Maryland  Geological  Survey. 

Family  FUSIDAE. 

Genus  LATIRUS  Montfort. 

Latirus  marylandicus  n.  sp. 
Plate  XXI,  Figs.  12,  12a. 
Description. — Shell  subfusiform,  five  or  more  whorled;  body  whorl 
with  fifteen,  blunt,  irregular,  longitudinal  folds,  and  a  number  of  re- 
volving ridges,  very  prominent  on  the  shoulder  and  gradually  dying  out 
toward  the  beak;  entire  shell  covered  by  fine,  closely-set,  raised,  revolv- 
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ing  threads,  which  over-ride  Iwth  the  longitudinal  and  the  revolving 
folds,  the  threads  showing  a  tendency  to  alternate  in  size;  whorls  of 
spire  with  two,  very  distinct,  revolving  folds;  major  intersecting  sets  of 
sculpture  giving  a  reticulate  appearance;  folds  strongly  nodular  at  the 
intersections;  mouth  narrow;  columella  with  two,  strong,  oblique  folds; 
canal  long  and  straight. 

Length,  26  mm.;  width,  11  mm. 

Occurrence. — Aquia  Foemation.    2  miles  below  Potomac  Creek. 
Collection. — Maryland  Geological  Survey. 

Genus  FUSUS  (?)  Lamarck. 

The  folloMing  species  are  referred  to  the  genus  Fusus  without  any 
claim  that  their  biological  affinities  are  with  that  genus  as  now  restricted. 
They  belong  to  that  large  group  of  fossils,  of  approximately  fusoid 
form,  but  indeterminate  generic  relationships. 

Fusus  (?)  suBTEXUis  Hcilprin. 
Plate  XXII,  Figs.  1,  2. 

Fitsus  subtcmiis  Heilprin,  1880,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xxxv,  p.  371, 
pi.  XX,  fig.  4. 

Description. — "  Shell  fusiform,  of  about  seven  subangular  volutions; 
whorls  ornamented  with  somewhat  obscure  longitudinal  folds,  about 
twelve  on  the  body  whorl,  which  are  cut  by  several  prominent  revolving 
ridges  commencing  at  the  shoulder  angulation;  shoulder  of  the  whorls 
more  or  less  smooth,  with  an  obscure  median  revolving  line,  and  a 
prominent  subsutural  one;  aperture  about  the  length  of  the  spire,  or 
slightly  exceeding  it,  the  canal  gently  curved,  moderately  contracted, 
and  somewhat  expanding  at  the  extremity;  outer  lip  thin,  and  showing 
internally  the  external  ornamentation;  base  with  numerous  revolving 
lines,  which  alternate  in  coarseness."    Heilprin,  1880. 

Very  characteristic  specimens  of  this  species  occur  at  the  locality  noted 
below. 

Length,  35  mm.  (restored);  width,  18  mm. 

Occurrence. — Aquia  Foematiox.    2  miles  below  Potomac  Creek. 
Collection. — Maryland  Geological  Survey. 
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FUSUS  (?)  INTERSTRIATUS  Heilpriii. 
Plate  XXII,  Figs.  4,  4a. 

Fmus  intemtriatus  Heilprin,  1880,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  xxxv,  pi.  xx, 
lig.  n. 

Description. — "  Shell  fusiform,  slender,  composed  of  about  ten  convex 
volutions,  the  first  three  of  which  are  smooth;  whorls  ornamented  with 
both  longitudinal  plications  and  revolving  lines,  the  last  of  which  (about 
eight  in  the  upper  whorls),  alternate  with  finer  intermediate  striae;  the 
longitudinal  plications  distinct  on  the  earlier  whorls,  but  becoming  much 
less  so  on  the  body  whorls,  and  the  one  preceding;  aperture  about  the 
length  of  the  spire;  the  canal  somewhat  tortuous;  outer  lip  thin,  den- 
tate within."    Heilprin,  1880. 

The  Maryland  form  differs  from  that  from  the  Gulf  states  in  that 
its  ribs  are  alternate,  Avhile  in  the  latter  they  are  doubly  alternate  or 
with  three  smaller  ones  between  each  pair.  The  longitudinal  plications 
may  be  either  present  or  partly  absent  as  on  the  Gulf  form. 

Length,  16  mm.;  width,  6  mm. 

Occurrence. — Nanjemoy  Formation.     Woodstock.    Aquia  Forma- 
tion.   1  mile  northeast  of  Piscataway,  Aquia  Creek. 
Collection. — Maryland  Geological  Survey. 

Family  MURICIDEA. 

Genus  TROPHON  Montfoit. 
Trophon  sublevis  Harris. 
Plate  XXII,  Fig.  3. 

Trophon  sublevis  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  61,  pi.  viil,  figs.  1,  19. 

Description. — "  Size  and  general  form  as  indicated  by  the  figure; 
whorls  seven,  embryonic  three  smooth,  spire  and  body  whorl  smooth, 
polished,  but  with  nine  sharp-edged  costae  on  each  whorl,  becoming 
somewhat  pointed  on  the  shoulder;  faint  undulations  indicating  indis- 
tinct, distant  spirals  between  the  ribs;  outer  lip  thickened,  with  five 
crenulations  within,  the  upper  the  stronger;  no  umbilicus."  Harris, 
1899. 
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A  single  fragment  was  found  -which  may  safely  be  assumed  to  repre- 
sent this  species. 

Length,  13  mm.  (restored);  width,  5  mm. 

Occurrence. — Aquia  Formation.    1  mile  northeast  of  Piscataway. 
Collection. — Maryland  Geological  Survey. 

Family  BUCCINIDAE. 

Genus  STREPSIDURA  Swainson. 

Steepsidura  subscalaeina  Heilprin. 
Plate  XXII,  Figs.  5,  6,  7,  8,  8a. 

Fasiis  (Strepsidura)  subscalarinus  Heilprin,  1880,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol. 

XXXV,  p.  372,  pi.  XX,  fig.  8. 
Fusus  (Strepsidura)  perlatus  Clarlc,  1895,  Johns  IToplvins  Univ.  Circ,  vol.  xv,  p.  4. 
Fusus  {Strepsidura)  perlatus  Clark,  1896,  Bull.  1-tl,  U.  S.  Geol.  Survey,  p.  67. 

Description. — "  Shell  somewhat  bucciniform,  whorls  about  eight,  sub- 
angular,  the  first  three  or  four  smooth,  the  remainder  ornamented  with 
both  longitudinal  costae  and  revolving  striae,  the  latter  showing  a  ten- 
dency to  alternate  in  size;  the  costae  are  arcuate,  not  in  a  regularly  con- 
tinuous series,  those  of  the  body  whorl  extending  considerably  below 
the  middle  of  the  whorl;  aperture  about  the  length  of  spire,  the  canal 
somewhat  reflected;  columella  covered  with  a  callous  deposit,  consider- 
ably twisted;  outer  lip  dentate  within."    Heilprin,  1880. 

Our  specimens  show  a  marked  tendency  to  variation  both  in  shape 
and  sculpture,  as  the  figures  show,  but  none  of  the  forms  seem  to  be 
sufficiently  definite  to  warrant  the  separation  of  another  species. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  Woodstock. 
Aquia  Formation.  Liverpool  Point,  Potomac  Creek,  2  miles  below 
Potomac  Creek,  Upper  Marlboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Genus  MELONGENA  Schumacher. 
MeLONGENA  (?)  POTOMACENSIS  n.  sp. 

Plate  XXII,  Fig.  9. 
Description. — Shell  fusiform,  showing  five  angulated  whorls  (the  api- 
cal whorls  and  portion  of  the  body  whorl  wanting);  with  about  twelve 
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longitudinal  costae,  which  do  not  extend  above  the  shoulder;  ribs 
crossed  by  numerous  more  or  less  alternating  ridges,  of  which  two  on 
the  body  whorl,  about  half-way  between  the  shoulder  and  the  anterior 
end,  are  noticeably  larger  than  the  others;  finer  lines  of  growth  cross 
the  ridges  forming  a  somewhat  rugose  sculpture;  above  the  shoulder 
smooth  with  a  few  small  revolving  raised  lines  and  still  smaller  arcu- 
ated lines  of  growth. 

The  figured  specimen  is  the  only  one  known.  It  resembles  very 
closely  Melongena  subcarinata  of  the  Paris  Basin  Eocene.  There  is  also 
a  resemblance  to  Papillina  staminea  var.  Harris'  from  Claiborne,  Ala- 
bama. 

Length,  34  mm.;  width,  18  mm. 
Occurrence. — Aquia  Formation.    Potomac  Creek. 
Collection. — Philadelphia  Academy  of  Xatural  Sciences  (No.  6880  of 
the  Lea  Memorial  Collection). 

Genus  TUDICLA  Bolten. 
TUDICLA  MARYLANDICA  n.  sp. 

Plate  XXIII,  Figs.  1,  la,  lb. 

Description. — Spire  flat,  concealed  except  on  top  by  the  body  whorl 
which  is  large,  much  expanded  above,  but  rapidly  contracting  below; 
surface  marked  by  lines  of  growth,  and  fine,  revolving  wrinkles  which 
become  strong  toward  the  beak;  periphery  of  body  whorl  with  spines  of 
moderate  size;  beaks  long,  narrow,  reflexed;  columella  twisted  obtusely. 

This  species  differs  from  P.  pyrula  Aid.  in  not  having  the  elevated 
spire  shown  in  Harris'  figure  of  a  IMidwayan  specimen,"  and  also  in  not 
having  as  elevated  a  spire,  as  ovate  a  mouth,  nor  being  as  strongly 
spinose  as  the  Chickasawan  specimens. 

Length,  70  mm.;  width,  50  x  35  mm. 

Occurrence. — Aqxjia  Formation.    2  miles  below  Potomac  Creek. 
Collection.— Maryland  Geological  Survey. 

•  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xlviii,  1890,  p.  474,  pL  xx,  fig.  3. 
■^BulL  Amer.  PaL,  vol.  iv,  pi.  xix,  fig.  2. 
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TUDICLA  sp. 

Plate  XXIII,  Figs.  2,  2a. 

Pyropsis  (?)  up.  Clark,  189.5,  Jolius  Hopkins  L'uiv.  Circ,  voL  xv,  p.  4. 
Pyropsissp.  Clark,  1896,  Bull.  Ul,  U.  S.  Geol.  Survey,  p.  67,  pi.  xi,  figs.  2a,  26. 
(?)  Pyropsis  pyrula  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  46  (In  part). 

Description. — Several  casts  of  a  large  Tudieln  have  l)een  found  at 
various  localities  in  the  Aqiiia  formation.  They  differ  from  T.  mary- 
landica  in  having  a  l)hintly  angulated  shoulder.  We  have  not  seen  the 
casts  from  Fort  Wasliington  which  Professor  Harris  referred  to 
Pyropsis  pyrula  but  tliey  l^elong  probably  to  this  form. 

Length  (of  fragment).  40  mm.;  width,  55  mm. 

Orntrrence. — Aquia  Formation.  Clifton  Beach,  Aquia  Creek, 
Crowns ville,  Fort  Washington  (Harris). 

Collections. — Maryland  Geological  Survey,  Cornell  University. 

TUDICLA  (?)  sp. 

Plate  XXIII,  Fig.  4;  Plate  XXIV,  Fig.  6. 

Description. — The  cast  of  a  small  unknown  gastropod  is  very  abund- 
ant in  the  indurated  ledge  at  Aquia  Creek.  It  has  an  obtuse,  conic  spire, 
varying  in  height,  and  a  body  whorl  much  expanded  at  the  top,  but 
diminishing  in  width  below.  The  beak  is  moderately  long,  straight  and 
slender.  The  spire  is  wound  on  or  slightly  Ijelow  the  shoulder  of  the 
whorl.    The  periphery  of  the  whorl  is  tuberculate. 

An  imperfect  shell  having  all  these  characters  was  also  found  at 
Popes  Creek.  It  has  a  thick  shell  and  is  ornamented  with  distant, 
raised,  revolving  lines. 

Length,  40  (?)  mm.;  width,  27  mm. 

Occurrence. — Nanjemoy^  Formation.  Popes  Creek.  Aquia  Forma- 
tion.   Aquia  Creek,  Clifton  Beach. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Genus  LEVIFUSUS  Conrad. 
Levifusus  trabeatus  (?)  Conrad. 

Fusus  trabeatus  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  3  [1st  Edit.],  p.  29. 
Fusus  trabeatus  Conrad,  183.5,  Fossil  Shells  of  the  Tertiary,  No.  3  [2nd  Edit.l,  p.  53, 
pi.  xviii,  flg.  1. 
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Fiisiis  (Leiiifuxtis)  traheatus  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
(In  part.) 

Fasus  (Levifusus)  irabeatus  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  67.  (In 
part.) 

Description. — "  Shell  subfnsiform,  ventricose,  with  revolving  elevated 
striae  at  the  base,  and  more  obscure  ones  on  the  spire :  body  whorl  with 
two  distinct  rows  of  tubercles,  humeral  one  continued  on  the  spire." 
Conrad,  1829. 

Several  fragments  of  molds  of  the  exterior,  as  well  as  less  clearly  de- 
fined casts  of  the  interior,  have  been  found.  They  cannot  be  identified 
with  L.  irabeatus  with  certainty.  The  casts  from  Aquia  Creek  which 
were  formerly  identified  with  this  species  are  evidently  of  an  indetermi- 
nate Tudicla. 

Occurrence. — Nanjemoy  Formation.    Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Levifusus  trabeatus  (?)  var. 
Plate  XXIII,  Fig.  3. 

Description. — A  single,  imperfect  specimen  was  found  at  Woodstock 
which  cannot  be  distinguished  in  its  present  condition  from  a  Fulgur. 
It  would  be  unwise,  however,  to  assume  the  presence  of  that  genus  in 
the  Eocene  without  better  evidence  than  a  single  cast.  The  specimen 
is  too  imperfect  for  description  but  a  figure  is  given  and  the  form  tenta- 
tively referred  to  a  variety  of  the  preceding  species.  The  substance  of 
the  shell  is  very  thin  and  apparently  smooth.  The  shoulder  is  carinate 
or  tuberculate.    The  suture  does  not  seem  to  be  channeled. 

Length,  73  mm.;  width,  25-40  mm.  (flattened). 

Occurrence. — iSTANJEMOY  Formation.  Woodstock. 

Collection. — Maryland  Geological  Survey. 

Genus  METULA  Adams. 
Metula  marylandica  n.  sp. 
Plate  XXIII,  Fig.  5. 
Description.SheW  small,  elongate,  six-whorled;  sculpture  of  longitu- 
dinal folds  and  elevated  revolving  ribs;  body  whorl  with  thirteen  longi- 
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tudinal  folds,  and  about  fifteen,  raised,  obtusely  rounded,  revolving  ribs 
becoming  alternate  toward  the  base;  other  whorls  with  six  ribs;  lines  of 
growth  fine  and  sharp;  outer  lip  with  ten,  irregularly  spaced  teeth;  canal 
short,  slightly  curved. 

Length,  11  mm.;  width,  5  mm. 

Occurrence. — Aquia  Formation.    2  miles  below  Potomac  Creek,  Po- 
tomac Creek,  1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 

Genus  CHRYSODOMUS  Swainson. 
Chhysodomus  engonatus  (Heilprin). 
Plate  XXIII,  Fig.  6. 

Fusus  (Hemifiisus  ?)  engonatus  Heilprin,  1880,  Proc.  Acad.  Nat.  Sci.  PLila.,  vol. 
XXXV,  p.  372,  pi.  XX,  fig.  8. 

Description. — "  Shell  turreted,  of  about  ten  volutions,  the  first  three 
whorls  smooth  and  convex,  the  remainder  strongly  carinated,  and  trans- 
versed  by  numerous  fine  revolving  lines,  which  on  the  median  portion 
of  the  body  whorl  alternate  with  intermediate  finer  striae;  body  whorl 
impressed  immediately  below  the  carination  (shoulder  angulation);  lines 
of  growth  sinous,  and  approximating  the  characteristic  lines  of  the 
Pleurotomidae;  aperture  considerably  exceeding  the  spire  in  length; 
columella  slightly  arcuate,  and  presenting  a  rudimentary  fold  at  about 
its  central  portion."    Heilprin,  1880. 

Length,  33  mm.;  width,  16  mm. 

Occurrence. — Aql'ia  Formation.  2  miles  below  Potomac  Creek,  Po- 
tomac Creek. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Genus  PSEUDOLIVA  Swainson. 

Pseudoliva  sp. 
Plate  XXIII,  Fig.  7. 
Description. — Only  internal  casts  of  this  form  have  been  found.  They 
are  not  unlike  in  size  and  shape  to  P.  venusta  (Conrad),  but  it  is  not 
safe  to  attempt  a  specific  determination. 
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Length,  30  mm.;  width,  17  mm. 

Occurrence. — Aquia  Formation.    Upper  Marlboro,  Hardesty. 
Collection. — Maryland  Geological  Survey. 

Superfamily  TAENIOGLOSSA. 
Family  TRITONIDAE. 

Genus  TRITONIUM  Link. 

Tritonium  showalteri  (Conrad). 
Plate  XXIV,  Figs.  1,  la. 

Simpulum  showalteri  Conrad,  LStiO,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  p.  293, 
pi.  xlvii,  fig.  II. 

Description. — "Fusiform;  whirls  eight,  angular,  periphery  of  angle 
acute,  situated  below  the  middle  of  the  whirl;  whirls  of  spire  costate 
longitudinally,  but  not  very  distinctly;  revolving  lines  closely  arranged, 
fine,  with  a  few  distant  prominent  lines;  three  first  whirls  of  the 
spire  smooth,  the  next  two  tuberculated;  angle  tuberculated;  a  promi- 
nent, acute  line  on  the  body  whirl  runs  from  the  upper  extremity  of  the 
aperture,  and  a  similar  finer  line  between  it  and  the  angle  above;  colum- 
ella rugose,  with  a  prominent  fold  near  its  upper  end;  labium  dentate 
within."    Conrad,  1860. 

Length,  26  mm.;  width,  13  mm. 

Occurrence. — Aquia  Formation.  Mouth  of  Paspotansa  Creek,  2 
miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  DOLIIDAE. 

Genus  PYRULA  Lamarck. 
Pyrula  penita  var.  Conrad. 
Plate  XXIV,  Fig.  2. 

rijrula  penita  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  3  [1st  Edit.],  p.  33. 
r,jrula  coiicellata  Lea,  1833,  Contrib.  to  GeoL,  p..  1.54,  pi.  v,  fig.  160. 
Piji-ula  elegantuHma  Lea,  1833,  Contrib.  to  GeoL,  p.  1.5.5,  pL  v,  fig.  161. 
Pyrida  tricarinata  Conrad,  183.5,  Fossil  Shells  of  the  Tertiary,  No.  3  [3nd  Edit.], 
p.  38,  pi.  XV,  fig.  6. 

Description. — "  Shell  subfusiform,  reticulated,  with  three  carinations 
on  the  body  whorl:  strise  alternating  in  size:  five  volutions;  spire  ele- 
vated and  pointed.    Lip  thickened  toward  the  margin. 
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"  Variety,  C.  Destitute  of  carinations,  and  probably  the  young  shell. 
Length  about  an  inch."    Conrad,  1833. 

Several  specimens  have  been  found  which  are  very  close  to  this  species. 
They  are  nearer  the  Variety  C.  suggested  by  Conrad  and  named  P.  ele- 
gantissima  by  Lea. 

Length,  27  mm.;  width,  12  mm. 

Occurrence. — Nan.teaioy  Formation.    Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Pyrula  (?)  sp. 

Plate  XXIV,  Fig.  5. 

Description. — Shell  thin;  body  whorl  large,  convex;  sculpture  of  nu- 
merous, closely  set,  revolving,  imj^ressed  lines,  very  strongly  and  con- 
stantly punctate. 

Only  one  specimen  has  been  found  and  it  is  very  imperfect.  The 
spire  is  entirely  gone. 

Length  (of  fragment),  14  mm.;  width,  11  mm. 
Occurrence. — Nanjemoy  Formation.    Popes  Creek. 
Collection. — Johns  Hopkins  University. 

Genus  FULGUROFICUS  Sacco. 

Fulguroficus  argutus  Clark. 
Plate  XXIV,  Figs.  3,  3a. 

Falgur  argutus  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Fulguroficus  argutus  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  68,  pi.  .xii,  figs, 
la,  16. 

Fulguroficus  triserialis  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  67,  pi.  viii,  fig.  17. 
{In  part.) 

Description. — "  Shell  moderately  short,  with  four  or  five  whorls;  first 
two  whorls  apparently  smooth;  third  whorl  with  faintly  impressed  spiral 
lines  and  minute  transverse  riblets;  later  whorls  with  spinous  tubercles 
at  the  shoulder;  body  whorl  also  with  two  lower  rows  of  tubercles  ar- 
ranged along  strongly  elevated  spiral  ridges  and  transversely  placed 
vertically  above  one  another;  ten  to  fourteen  tubercles  in  each  row;  nu- 
merous fine  spiral  threads  also  pass  over  the  spinous  ridges  and  inter- 
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spaces;  lines  of  growth  somewhat  irregular;  canal  rather  long,  narrow.'"' 
Clark,  1896. 

This  species  differs  from  F.  triserialis  Whitfield  in  having  the  three 
rows  of  tubercles  of  nearl}^  equal  strength,  and  spaced  at  nearly  equal 
distances,  in  having  more  elevated  spire,  and  in  having  that  portion  of 
the  body  whorl,  of  which  the  middle  row  of  tubercles  is  in  the  center, 
uniformly  convex  throughout,  instead  of  sharply  angulated  at  the 
shoulder  and  nearly  flat  below. 

Length,  27  mm.;  width,  18  mm. 

Ocmrrence. — Nanjemoy  Formation.  Woodstock.  Aquia  Forma- 
tion. Potomac  Creek,  2  miles  below  Potomac  Creek,  Pomonkey  Neck, 
Upper  Marlboro. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum, 
Philadelphia  Academy  of  Natural  Sciences,  Johns  Hopkins  University. 

Genus  FUSOFICULA  Sacco. 
FusoFicuLA  JUVENis  (Whitfield). 
Plate  XXIV,  Figs.  4,  4a. 

Pyrula  juvenis  Whitfield,  1865,  Amer.  Jour.  Concli.,  voL  i,  p.  259. 

Fusoficula  juvenis  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  66,  pi.  viii,  figs.  15,  16. 

Description. — "  Shell  small  and  fragile;  spire  elevated;  columella 
slender,  slightly  bent;  aperture  large,  elongate,  ovate  or  sub-ellii^tical; 
volutions  three;  marked  on  the  periphery  by  three  distinct  carinae  or  sub- 
angular  revolving  ridges,  the  upper  one  marked  with  closely  arranged, 
longitudinally  elongated  nodes,  the  others  simple;  entire  surface  marked 
by  very  fine  revolving  lines,  which  are  somewhat  fasciculate  below  the 
lower  carina,  there  being  three  finer  ones  between  each  large  one." 
Whitfield,  18G5. 

A  single  specimen  of  typical  form  and  excellent  state  of  preservation, 
was  found. 

Length,  23  mm.;  width,  11  mm. 

Occurrence. — Aquia  Formation.    2  miles  below  Potomac  Creek. 
Collection. — Maryland  Geological  Survey. 
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Family  CASSIDIDAE. 

Genus  MORIO  Montfort. 
MORIO  BEEVIDEXTATA  (Alclricll). 

Plate  XXIV,  Fig.  7. 

Cassidaria  brevidentata  Aldrich,  1885,  Jour.  Cin.  Soc.  Nat.  Hist.,  p.  1.53,  pi.  iii,  fig.  20. 

Description. — "Shell,  oblong-oval,  whorls  seven;  suture,  channeled; 
surface  covered  with  fine  revolving  striae;  coarser,  distant  lines  upon  the 
body  whorl,  giving  the  shell  the  carinated  aspect  of  the  genus;  lines  of 
growth  fine,  a  few  coarser  ones  showing  on  the  line  of  the  tubercles; 
apex,  smooth;  whorls  of  the  spire  carinate  and  slightly  tubercled;  a  row 
of  upright  longitudinal  nodes  on  the  shoulder  of  the  body  whorl,  none 
below;  a  single,  strong  varix  on  the  body  whorl;  aperture,  ovate;  inner 
lip  spreading  over  the  whorl,  with  three  plications  on  the  upper  part, 
smooth  in  the  central  part  and  plicate  below;  outer  lip  reflected,  plicate 
on  the  inner  edge  above  and  below,  smooth  in  the  center;  canal,  narrow, 
strongly  twisted."    Aldrich,  1885. 

Length,  30  mm.;  width,  20  mm. 

Occurrence. — Aquia  Formatiox.  1  mile  southeast  of  Mason  Springs, 
2  miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  CYPRAEIDAE. 

Genus  CYPRAEA  Linne. 
Cypraea  smithii  Aldrich. 
Plate  XXIV,  Fig.  8. 

Cypraea  smithii  Aldrich,  1886,  Geol.  Survey,  Ala.,  Bull.  1,  p.  3.3,  pi.  v,  fig.  3. 

Description. — "  Shell  oblong-ovate,  rather  flat,  surface  smooth;  labium 
crenulate  within,  smooth  on  the  base  and  flattened,  reflected  somewhat 
and  raised  above  base  of  shell;  aperture  slightly  crenulate  within,  ex- 
panded below."    Aldrich,  1886. 

Fragments  of  a  Cypraea  which  in  their  somewhat  imperfect  condition 
show  no  characters  which  avouUI  prevent  their  being  referred  to  C. 
smithii  are  fairly  abundant  in  the  Pota^^aco  member,  but  seem  to  be 
much  restricted  in  vertical  range. 
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Length,  18  mm.;  width,  15  by  8  mm.  (crushed). 

Occurrence. — Nanjemoy  Formation.    West  of  Port  Tobacco,  ^  mile 
below  Chapel  Point,  Head  of  Nanjemoy  Creek. 
Collection. — Maryland  Geological  Survey. 

Family  STROMBIDAE. 

Genus  CALYPTRAPHORUS  Conrad. 

Calyptraphorus  jacksoni  Clark. 
Plate  XXV,  Figs.  1,  la,  2. 

Cahjplroplioras  jacksoni  Clark,  181)5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
CaUjptrophorus  jacksoni  Clark,  1896,  Bull.  Ill,  U.  S.  Geol.  Survey,  p.  68",  pi.  xii, 
figs.  2«,  26. 

Description. — "  Shell  large,  solid,  many  whorled;  spire  prolonged,  acu- 
minate; surface  of  adult  covered  with  thick,  calcareous  deposit,  entirely 
enveloping  the  whorls;  inner  lip  thickened  with  extensive  callosity." 
Clark,  1896. 

This  very  remarkable  form  is  quite  distinct  from  any  other  species,  but 
some  of  the  Gulf  types  approach  it  in  size  and  amount  of  callosity. 
Some  of  the  largest  specimens  of  C.  trinodiferus  Conrad  show  certain 
points  of  similarity,  but  the  Maryland  species  cannot  be  confounded 
with  it.  In  the  absence  of  young  shells,  the  character  of  the  surface 
decoration  is  unknown.  A  large  number  of  specimens  have  been  found 
in  the  South  River  area. 
•Length  (restored),  102  mm.;  width,  44  mm. 

Occurrence. — Aqtjia  Formation.    South  Eiver,  Upper  Marlboro. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Museum  of  Comparative  Zoology. 

Calyptraphorus  trinodiferus  Conrad. 
Plate  XXV,  Fig.  3. 

Calyptraphorus    trinodiferus    Conrad,  18.57,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  is, 
p.  166. 

Calyptraphorus  trinodiferus  Conrad,  I860,  .Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser., 
vol.  iv,  pl.  xlvii,  fig.  29. 

Description. — "  Subfusiform,  with  three  distinct  nodes  on  the  upper 
part  of  the  body  volution;  spire  subtriangular,  having  curved  longitu- 
10 
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dinal  ribs  visiljle  beneath  the  tunic;  rostrum  of  the  spire  elongated  and 
curved;  labrum  with  a  prominent  angle  above."    Conrad,  1857. 
Length,  45  mm.;  width,  18  mm. 

Occurrence. — Xanjemoy  Foemation.     Potomac  Creek  (Zone  11). 
Aquia  Formation.    2  miles  below  Potomac  Creek. 
Collection.— 'Mavy]and.  Geological  Survey. 

CaLYPTKAPHORUS  TRINODIFERUS  (?)  VAR. 

Plate  XXV,  Figs.  4,  4a. 

Description. — This  form  has  the  prolonged  spire  and  longitudinal  rib- 
bing of  C.  trinodifefus,  differing  from  it  only  in  lacking  the  nodes.  It 
might  perhaps  be  referred  to  a  variety  of  C.  velatus,  but  the  characters 
which  separate  it  from  C.  velatus  seem  less  likely  to  be  accidental  than 
those  separating  it  from  C.  trinodiferus.  In  the  Philadelphia  Academy 
of  Xatural  Sciences  are  a  few  specimens  of  C.  velatus  which  have  the 
prolonged  spire  of  this  form,  but  none  have  the  ribbing  on  the  spire. 

Length,  46  mm.;  width,  15  mm. 

Occurrence. — Xanjemoy  Formation.    Popes  Creek.    Aquia  Forma- 
tion.   1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 

Family  APORRHAIDAE. 

Genus  APORRHAIS  da  Costa. 

Aporrhais  potomacensis  n.  sp. 
Plate  XXV,  Figs.  5,  6. 
Description. — Shell  fusiform;  spire  elevated,  pointed;  body  whorl 
large;  outer  lip  much  expanded;  digitations,  two,  slender  and  long;  pos- 
terior digitation  about  twice  as  long  as  the  anterior;  callus  on  the  inner 
lip  thick;  whorls  strongly  convex  and  somewhat  angulated  below  the 
middle;  body  whorl  with  two  obtuse  revolving  ribs,  which  extend  down 
the  middle  of  the  digitations,  and  disappear  in  the  ojDposite  direction 
beneath  the  callus  on  the  labium;  about  twenty  longitudinal  ribs  on 
each  whorl,  with  a  deep  curve  below  the  suture,  overridden  by  fine, 
raised,  close-set,  revolving  lines. 
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Length,  25  mm.;  width  (of  body  whorl),  10  mm.;  length  of  posterior 
digitation,  22  mm. 

Occurrence. — Aqulv  Formation.  1  mile  northeast  of  Piscataway, 
Paspotansa  Creek,  2  miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  TURRITELLIDAE. 

Genus  TURRITELLA  Lamarck. 
Tueeitella  moetoxi  Conrad. 
Plate  XXVI,  Figs.  1-5. 

Turritella  mortoni  Conrad,  18.30,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi,  p.  231,  pi.  x, 
fig.  2. 

Turritella  mortoni  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  .3  [3nd  Edit.], 
p.  40,  pi.  XV,  fig.  11. 

Turritella  mortoni  Morton,  1834,  Synopsis  Organ.  Rem.  Cretaceous  Group,  App., 
p.  4. 

Turritella  mortoni  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  107. 
Turritella  mortoni  Conrad,  186.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  33. 
Turritella  mortoni  de  Gregorio,  1890,  Ann.  Geol.  et  Pal.,  p.  133,  pi.  xi,  flg.  7. 
Turritella  mortoni  var.  poslmorloni  Harris,  1894,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlvii, 

p.  303,  fiirs.  1,  3,  3. 
Turritella  mortoni  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Turritella  mortoni  Cla,Tk,  1896,  BulL  141,  U.  S.  Geol.  Survey,  p.  69,  pi.  xiii,  figs. 

la-le. 

Turritella  mortoni  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  74,  pi.  x,  figs.  3,  4. 

Description.-^"  Shell  tiirreted,  conical,  thick,  with  revolving  distant, 
and  finer  intervening  striae;  whorls  with  an  elevated  acnte  carina  near 
the  base  of  each;  volutions  about  eleven;  the  striae  are  largest  on  the 
elevations  of  the  whorls,  which  are  slightly  concave  above,  and  abruptly 
terminate  at  the  sutures;  the  lines  of  growth  on  the  last  whorl  are  strong 
and  much  undulated."    Conrad,  1830. 

This  important  species  was  one  of  the  first  to  be  recognized  in  the 
Maryland  Eocene,  and  has  been  generally  regarded  as  one  of  the  most 
characteristic,  as  it  is  one  of  the  most  common  forms.  At  times  it 
makes  up  whole  beds,  as  shown  in  the  Paspotansa  member  of  the  Aquia 
formation  at  Aquia  Creek,  Potomac  Creek,  and  other  neighboring  lo- 
calities. 

Turritella  mortoni  shows  very  great  variations  in  the  form  and  deco 
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ration  of  the  mIiopIs,  and  if  it  were  not  for  the  great  number  of  inter- 
mediate types  one  might  readily  establish  several  independent  species. 

Some  specimens  have  nearly  equally  rounded  whorls  with  evenly 
spaced  spiral  lines,  while  others  are  prominently  carinated  toward  the 
base  of  the  whorl  and  the  spiral  threads  are  irregularly  spaced,  varying 
in  prominence  and  number. 

A  variety  named  postmortoni  by  Harris  is  characterized  by  its  rather 
smaller  size,  plainer  siirface,  and  extremely  sharp  basal  carina.  Figure 
5  represents  this  form. 

Length,  130  mm.;  width,  33  mm. 

Occurrence. — Aqtjia  Formation.  Fort  Washington,  1  mile  northeast 
of  Piscataway,  Northwest  of  Piscataway  (W.  of  Tinkers  Cr.),  Brooks  Es- 
tate near  Seat  Pleasant,  Glymont,  Liverpool  Point,  Clifton  Beach,  1 
mile  southeast  of  Mason  Springs,  Aquia  Creek,  Potomac  Creek,  Upper 
Marlboro,  Sheckels  Farm  near  South  Eiver,  1  mile  west  of  Hardesty, 
Eolph's  Landing. 

Collections. — ]\Iaryland  Geological  Survey.  Johns  Hopkins  University, 
U.  S.  National  Museum.  Philadelphia  Academy  of  Natural  Sciences. 

TuRRiTELLA  HUMEROSA  Conrad. 
Plate  XXVII,  Figs.  1,  la. 

Turritella  humerosa  Conrad,  183.5,  Trans.  Geol.  Soc,  Penn.,  p.  340,  pi.  xiii,  fig.  3. 
Turritella  humerosa  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Scl.,  Phila.,  vol.  iv,  p.  107. 
Turritella  humerosa  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  33. 
Turritella  humerosa  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  11. 
Turritella  humerosa  Harris,  1894,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlvii,  p.  303. 
Turritella  humerosa  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Turritella  humerosa  Clark,  189(3,  Bull.  141,  U.  S.  Geol.  Survey,  p.  70,  pi.  xiv,  fig.  1. 
Turritella  humerosa  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  75,  figs.  5,  6,  7. 

Description. — Shell  turreted,  subulate;  whorls  with  fine  regular  re- 
volving striae;  an  obtuse  slight  elevation  on  the  summit,  a  shallow 
groove  at  the  base  of  each."    Conrad,  183.5. 

Turritella  humerosa,  although  not  an  uncommon  species,  is  far  less 
frequent  than  T.  mortoni.  It  is  very  readily  separated  from  the  latter 
by  its  flat  whorls  and  prominent  subsutural  carina,  which  makes  the 
whorls  of  nearly  equal  diameter  above  and  below. 
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This  species  apparently  never  reaches  the  dimensions  of  T.  mortoni, 
but  is  commonly  associated  with  it.  Like  T.  mortoni,  it  is  largely  con- 
fined to  the  Paspotansa  member  of  the  Aquia  Formation. 

Length,  140  mm.;  width,  25  mm. 

Occurrence. — Aquia  Formation.  Fort  Washington,  Clifton  Beach, 
Aquia  Creek,  1  mile  southeast  of  Mason  Springs,  Glymont,  Mouth  of 
Paspotansa  Creek,  1  mile  northeast  of  Piscataway,  Near  Annapolis,  Be- 
tween Buena  Vista  and  Collington,  Tinkers  Creek,  Liverpool  Point, 
Upper  Marlboro,  Sheckels  Farm  near  South  River,  Brooks  Estate  near 
Seat  Pleasant. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Turritella  potomacensis  n.  sp. 
Plate  XXVII,  Figs.  2,  3. 

Description.- — Shell  slender,  elongate;  whorls  many;  each  whorl  cari- 
nated  at  the  base,  diminishing  sharply  in  diameter  toward  the  apex,  and 
concave  in  the  middle;  sculpture  consisting  of  one  or  two  strong,  ele- 
vated carinae  at  the  base  of  the  whorl,  and  about  five  moderately  strong 
ones,  irregularly  spaced  above  them,  and  between  these  secondary  alter- 
nating threads  and  fine,  raised,  revolving  lines;  some  of  the  carinae, 
especially  those  toward  the  middle  of  the  whorl,  are  beaded. 

Length,  45  mm.;  width,  10  mm. 

Occurrence. — Nanjemoy  Formation.    Popes  Creek,  Woodstock. 
Collection. — Maryland  Geological  Survey. 

Genus  MESALIA  Gray. 
Mesalia  obeuta  (Conrad). 
Plate  XXVII,  Fig.  4. 

Turritella  ohruta  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  4,  p.  4.5;  No.  3 

[2nd  Edit.],  183.5,  p.  40.  pi.  xv,  fljr.  12. 
Turritella  venusta  Conrad,  1835,  Trans.  Geol.  Soc,  Penn.,  vol.  i,  p.  336. 

Description. — "  Subulate,  with  about  eleven  slightly  convex  volutions, 
with  about  seven  sharp  elevated  striae  on  each,  and  intermediate  fine 
crowded  lines;  space  about  the  suture  indented."    Conrad,  1833. 
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This  form  is  very  abundant  in  the  Nanjemoy  formation,  and  occurs 
near  the  top  of  the  Aquia  formation  at  Ujjper  Marlboro,  in  the  indurated 
ledge  and  just  above  it,  and  also  in  the  same  bed  near  South  Elver  bridge. 

Length,  30  mm.;  width,  10  mm. 

Occurrence. — Xanjemoy    Fokmatiox.      Popes    Creek,  Woodstock. 
Aquia  Formatiox.    Ui^per  Marlboro,  Shcckels  Farm  near  South  Elver. 
Collection. — Maryland  Geological  Survey. 

Family  VERMETIDAE. 

Genus  VERMETIJS  Adams. 

Vermetus  sp. 
Plate  XXVII,  Figs.  5,  5a,  6,  7. 

Vermetus  sp.  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

Vermetus  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  71,  pi.  xiv,  tifrs.  2,t,  2b. 

Description. — Fragmentary  masses  of  this  form  are  found  at  various 
points  in  the  Potomac  Kiver  region,  but  no  specimen  sufficiently  well 
preserved  for  specific  determination  has  been  obtained.  The  fragments, 
however,  probably  represent  a  new  species.  The  form  is  characterized 
by  longitudinal  furrows,  giving  it  a  somewhat  angulated  appearance,  and 
by  transverse,  scaly  lines  interrupted  by  the  furrows.  The  average 
diameter  of  the  tubes  is  about  2  mm. 

Orrurrrnrr. — Aquia  FORMATION.  Piscataway  Creek,  Potomac  Creek, 
Eolph's  Landing,  L^j^P^^  IMarlboro. 

Collections. — U.  S.  Xational  ]\Iuseum.  Johns  Hopkins  University, 
Maryland  Geological  Survey. 

Family  NATICIDAE. 

Genus  NATICA  Lamarck. 

Natica  cliftoxensis  Clark. 
Plate  XXVIII,  Fig.  1. 

Natica  cliftottensis  Clark,  180.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

Natica  cliftonensis  Clark,  189(;,  Bull.  141,  U.  S.  Geol.  Survey,  p.  09,  pi.  xii,  (ig;.  4. 

Description. — "  Shell  small,  M'ith  four  or  five  whorls;  spire  low;  Ijody 
whorl  much  inflated;  suture  well  marked;  surface  smooth,  except  for 
lines  of  growth;  aperture  large,  with  thick  callus."    Clark,  1896. 
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In  addition  to  the  type  we  have  only  a  crushed  Natica  from  Wood- 
stock that  may  represent  this  species. 
Length,  10  mm.;  width  12  mm. 

Occurrence. — Nanjejioy  Formation.  Woodstock.  (?)  Aquia  For- 
mation.  Clifton  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Genus  LUNATIA  Gray. 
LUNATIA  MARYLANDICA  Courad. 

Plate  XXVIII,  Figs.  2,  2a,  3. 

Lunatia  marylandk'a  Conrad,  ISB.'j,  Amer.  Jour.  Conch.,  vol.  i,  pp.  2(5,  311,  pL  xxi, 
fig.  11. 

Lunatia  marylandica  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Lunatia  marylandica  CX&rk,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  69,  pi.  xii,  figs 
Za-Zc. 

cf.  Natica  eminula  var.  Harris,  1899,  Bull.  Amer.  Pal.,  No.  11,  p.  88,  pi.  xi,  fig-.  23. 

Description. — "  Suborbicular  or  subovate,  volutions  5;  spire  short, 
whorls  convex,  subcontracted  below  the  suture;  labium  with  a  callus  on 
the  upper  part,  reflected  over  the  umbilical  margin;  umbilicus  moderate 
in  outline,  profound,  showing  most  of  the  volutions."    Conrad,  1865. 

The  stratigraphic  and  geographic  range  of  this  species  is  very  great. 
It  is  larger,  however,  and  more  abundant  in  the  lower  beds  of  the  Aquia 
formation.  The  affinities  of  the  species  are  with  L.  eminula  (Conrad) 
of  Alabama,  especially  with  L.  eminula  var.  Harris,  of  the  Alabama 
Chickasawan,  which  is  an  intermediate  member  of  a  series  of  which  the 
Claibornian  L.  eminula  and  L.  marylandica  are  end  members. 

The  separation  of  these  species  is  very  difficult,  and  possibly  all  the 
forms  ought  to  be  referred  to  L.  eminula  which  is  the  older  name.  The 
Maryland  forms  show  almost,  if  not  quite,  the  complete  range  of  varia- 
tion of  the  series. 

Length,  32  mm.;  width,  30  mm. 

Occurrence. — Nanjemoy  Formation.  East  and  west  of  Port  Tobacco, 
Woodstock.  Aquia  Formation.  1  mile  northeast  of  Piscatawa}',  Po- 
tomac Creek,  2  miles  below  Potomac  Creek,  Upper  Marlboro,  Liverpool 
Point,  IMouth  of  Paspotansa  Creek,  Aquia  Creek,  1  mile  southeast  of 
Mason  Springs,  Glymont,  Hardesty,  Fort  Washington. 
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Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Family  CAPULIDAE. 
Genus  CALYPTRAEA  Lamarck. 
Calyptraea  apeeta  (Solander). 
Plate  XXVIII,  Figs.  4,  5. 

Trochus  apertus  Solander,  1766,  Foss.  Haut.,  p.  9,  tigs.  1,  2. 

Calyptraea  trochiformis  Lamarck,  1804,  Ann.  Mus.  d'Hlst.  Nat.,  voL  i,  p.  1.5,  tig.  3. 
Calyptraea  trochiformis  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Calyptraea  trochiformis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  70. 
Calyptraea  aperta  Harris,  1899,  Bull.  Ainer.  Pal.,  No.  11,  p.  84,  iil.  xi,  tigs.  18-16. 

Description. — Shell  orbicular,  thin,  obtvisely  conical;  volutions  three 
or  four;  apex  subcentral;  later  whorls  spinose;  whole  surface  (except 
protoconch)  roughened  with  irregular,  wavy  lines  of  growth,  or  a  vermi- 
cular shagreening;  septum  slightly  concave;  pillar  reflected,  giving  the 
appearance  of  an  umbilicus. 

This  species  is  represented,  usually  in  a  poorly  preserved  state,  in 
nearly  all  the  beds  and  localities  of  the  Maryland  Eocene.  The  largest 
specimens  are  in  the  Aquia  formation. 

Length,  15  mm.;  width,  28  mm. 

Occiirrenre. — Nax.jemoy  Formation.  Popes  Creek,  Woodstock,  East 
and  west  of  Port  Tobacco,  ^  mile  below  Chapel  Point.  Aquia  Forma- 
tion. Fort  Washington,  Glymont,  Clifton  Beach,  Liverpool  Point,  Up- 
per Marlboro,  Aquia  Creek,  Potomac  Creek,  2  miles  below  Potomac 
Creek,  1  mile  southeast  of  Mason  Springs. 

Collection. — Maryland  Geological  Survey. 

Family  LITTORINIDAE. 

Genus  LITIOPA  Rang. 
LiTIOPA  MARYLANDICA  n.  sp. 

Plate  XXVIII,  Figs.  6,  6a. 

Description. — Shell  thin,  M-ith  six  whorls;  the  first  two  whorls  smooth, 
the  third  with  fine,  closely-set,  revolving  striations  from  suture  to  su- 


MAKYLAND  GEOLOGICAL  SUKVEY 


153 


ture,  the  fourth  with  striations  on  the  upper  half,  the  lower  half  being 
smooth,  the  fifth  and  sixth  (body)  whorls  smooth,  except  for  very  faint, 
revolving  lines,  which  are  less  distinct  than  the  lines  of  growth,  and 
about  eight,  sharp,  revolving  lines  around  the  umbilicus;  callosity  on 
the  labium  thin;  umbilicus  moderate;  mouth  large;  columella  concave 
above. 

Length,  8  mm.;  width,  4  mm. 

Occurrence. — Aquia  Formation.    2  miles  below  Potomac  Creek. 
Collection. — Mafyland  Geological  Survey. 

Superfamily  PTENOGLOSSA. 
Family  SOLARIIDAE. 

Genus  SOLARIUM  Lamarck. 

Solarium  sp. 
Plate  XXVIII,  Figs.  7,  7a. 

Solarium  sp.  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  voL  xv,  p.  5. 

Solarium  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  71,  pi.  xiv,  figs.  4a,  4b. 

No  new  material  belonging  to  this  genus  has  been  obtained  except  an 
indeterminate  fragment  from  near  Mason  Springs.  Neither  this,  nor 
the  cast  from  Aquia  Creek,  give  any  clew  to  the  specific  characters. 

Length,  6  mm.;  width,  16  mm. 

Occurrence. — Aquia  Formation.  Aquia  Creek,  1  mile  southeast  of 
Mason  Springs. 

Collection. — Johns  Hopkins  University,  Maryland  Geological  Survey. 
Family  SCALARllDAE. 

Genus  SCALA  Klein. 
SCALA  VIRGINIANA  Clark. 
Plate  XXVIII,  Figs.  8,  8a,  9,  9a. 

Scala  virginiana  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 

Scala  virginiana  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  71,  pi.  xiv,  figs.  3a,  3&. 

Description. — "Shell  probably  seven-  or  eight-whorled;  surface  cov- 
ered with  a  uniform,  fine,  spiral  striation;  varices  fifteen  to  the  whorl. 
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inflected  forward  and  prominent;  some  of  the  varices  are  more  promi- 
nent than  others,  and  in  a  few  instances  are  partially  divided  by  a 
central  groove;  aperture  nearly  round."'    Clark,  1896. 

Some  specimens  show  a  large  umljilicus,  in  others  it  is  absent. 

Length,  22  mm.;  width,  14  mm. 

Occurrence. — Aquia  Formation.    Aqnia  Creek,  Potomac  Creek. 
Collection. — U.  S.  National  Museum,  Philadelphia  Academy  of  Natural 
Sciences. 

SCALA  POTOMACENSIS  n.  sp. 

Plate  XXVIII,  Fig.  10. 

Description. — Shell  elongate,  moderately  slender,  eight-whorled; 
mouth  round;  base  with  numerous,  closely-set,  revolving  lines  and  folds 
radiating  to  the  varices;  whorls  closely-set;  moderately  and  uniformly 
convex;  varices  low,  obtuse,  twenty-five  on  the  body  whorl,  and  about  as 
many  on  the  whorls  of  the  spire,  stronger  than  ordinary,  and  occurring 
at  irregular  intervals;  raised  revolving  threads,  about  30  in  number, 
alternating  and  doubly  alternating  in  strength,  run  between  without 
crossing  the  varices. 

Length,  20  mm.;  width,  8  mm. 

Occurrence. — Aquia  Formatiox.    2  miles  below  Potomac  Creek. 
Collection. — Marjdand  Geological  Survey. 

ScALA  SESSiLis  Conrad. 
Plate  XXVIII,  Fig.  11. 

Scnla  sessilis  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  4,  p.  45. 

Description. — "  Subulate,  with  rather  thick  longitudinal  costae,  and 
minute  crowded  spiral  lines;  whorls  nine,  sessile  or  contiguous;  base  of 
the  body  whorl  carinated."    Conrad,  1833. 

Occurrence. — Aquia  Formation.    2  miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

ScALA  carinata  Lea. 
Plate  XXVIIL  Fig.  12. 

Scala  carinata  Lea,  1833,  Contrib.  to  Geol.,  p.  116,  pi.  iv,  tig,  103. 

Description. — '•Shell  conical,  closely  ribbed,  carinate  on  the  inferior 
part  of  the  last  whorl;  substance  of  the  sliell  thick;  spire  elevated. 
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pointed;  ribs  about  twelve,  lamelliform;  whorls  six,  rounded;  mouth 
round."    Lea,  1833. 

Occurrence. — Aquia  Formation.  2  miles  below  Potomac  Creek,  Up- 
per Marlboro. 

Collection. — Maryland  Geological  Survey. 

Superfamily  GYMNOGLOSSA. 
Family  PYRAMIDELLIDAE. 

Genus  TURBONILLA  Risso. 
Subgenus  PYRGISCUS  Philippi. 
TURBONILLA  POTOMACENSIS  n.  sp. 

Plate  XXIX,  Fig.  1. 

Description. — Shell  stout;  whorls  eight,  moderately  convex;  about 
twenty-five  slightly  curved,  longitudinal  ribs  on  the  body  whorl,  crossed 
by  eight,  impressed,  revolving  lines,  which  are  deepest  between  the  ribs; 
base  of  shell  with  impressed,  revolving  lines,  and  faint,  radiating  ribs; 
mouth  ovate. 

Length,  10  mm.;  width,  4  mm. 

Occurrence. — Aquia  Formation.  Potomac  Creek,  2  miles  below  Po- 
tomac Creek. 

Collection.- — Maryland  Geological  Survey. 

Genus  TUBA  Lea. 
Tuba  marylandica  n.  sp. 
Plate  XXIX,  Fig.  2. 

Description. — Shell  elongate;  whorls  seven,  strongly  convex,  covered 
with  eight  raised  revolving  threads,  with  narrower  interspaces;  threads 
strongly  beaded  by  intersections  with  raised  longitudinal  lines. 

Length,  12  mm.;  width,  5  mm. 

Occurrence. — Xanjemoy  Formation.    Popes  Creek.    Aquia  Forma- 
tion.   Mouth  of  Paspotansa  Creek,  1  mile  southeast  of  Mason  Springs. 
Collection. — Maryland  Geological  Survey. 


156 


SYSTEMATIC  PALEONTOLOGY 


Genus  ODOSTOMIA  Fleming. 

Odostomia  teapaquara  (Harris). 
Plate  XXIX,  Fig.  3. 

Sijrnola  trapaquura  Harris,  189.5,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  xlvii,  p.  77,  pi.  viii, 
fig.  10. 

Description. — "  Size  and  general  form  as  indicated  by  the  figure; 
whorls  7;  1  small,  sinistral;  2-7  polished,  slightly  tumid,  with  a  M'ell- 
marked  suture;  aperture  moderate,  striate  within;  one  strong  plait  on 
the  columella."    Harris,  1895. 

This  species  has  so-me  resemblance  to  the  figure  of  Acteon  melanellus 
Lea,  but  it  tapers  more  graduallj^,  has  shorter  whorls,  stronger  lines  of 
growth  and  no  revolving  lines  (or  almost  none),  while  they  are  strong  in 
A.  melanellus. 

Our  specimens  are  very  different  from  the  Chickasawan  form — 0.  in- 
significa  Aldrich,  which  Harris  regards  as  a  synonym  of  0.  trapaquara. 
Length,  7  mm.;  width,  2.5  mm. 

Occurrence. — Aquia  Fokmatiox.  Potomac  Creek,  2  miles  below  Po- 
tomac Creek,  Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Family  EULIMIDAE. 

Genus  NiSO  Risso. 

Niso  umbilicata  (Lea). 
Plate  XXIX,  Fig.  4. 

Pasithea  umbilicata  Lea,  1833,  Contrib.  to  GeoL,  p.  103,  pi.  iv,  tig.  85. 

Description. — "  Shell  elevated  above,  rounded  below,  subcarinate,  pol- 
ished; substance  of  the  shell  thin;  apex  acute;  suture  linear;  umbilicus 
large;  whorls  nine,  flattened;  mouth  subovate,  acutely  angular  above, 
one-fifth  the  length  of  the  shell;  columella  incurved  at  base;  margin  en- 
tire. ...  Its  umbilicus  is  wide,  with  a  large  spiral  groove.  On  some 
of  the  whorls  the  line  of  growth  may  be  indistinctly  seen."    Lea,  1833. 

Length,  21  mm.;  width,  5  mm. 

Occurrence. — Aquia  Formation.    Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 
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Order  ASPl DOBRANCH 1  ATA. 

Suborder  RHIPIDOGLOSSA. 
Family  TROCHIDAE. 

Genus  GIBBULA  Risso. 
GiBBULA  GLANDULA  (Conrad). 
Plate  XXIX,  Fig.  5. 

Monodonta  glandula  Conrad,  1830,  Jour.  Acad.  Nut.  Sci.  Pbila.,  voL  vi,  pp.  314,  220, 
pi.  ix,  fig.  1.5. 

Monodonta  glandula  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  iv,  p.  102. 
Monodonta  gland  Ida  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  11. 
Gibbula  glandula  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Oibhula  glandula  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  73,  pi.  xiv,  fig.  .5. 

Description. — "  Shell  conical,  with  about  four  convex  volutions;  re- 
volving striae  fine,  crowded  and  wrinkled;  suture  deeply  impressed;  right 
lip  toothed  within  at  the  base;  margin  entire. 

"  The  teeth  or  tubercles  extend  to  the  base  of  the  columella  of  this 
shell."    Conrad,  1830. 

Length,  8  mm.;  width,  7  mm. 

Occurrence. — Aquia  Forhation.  Piscataway  (Conrad),  Potomac 
Creek,  Upper  Marlboro. 

CoUections.—Jolms  Hopkins  University,  Maryland  Geological  Survey, 
Philadelphia  Academy  of  Natural  Sciences. 

Genus  CALLIOSTOMA  Swainson. 

Calliostoma  sp. 

Description. — Two  specimens  of  Calliostoma,  both  too  imperfect  either 
to  figure  or  to  describe,  were  found  in  the  Aquia  formation.  The  one 
from  below  Potomac  Creek  is  part  of  the  base  of  the  body  whorl.  It 
shows  a  strong  basal  carina,  and  revolving  threads  of  various  size,  all 
slightly  granulate.  The  fragment  from  Upper  Marlboro  does  not  show 
the  surface  decoration,  but  has  a  deep  groove  in  the  middle  of  the  whorl. 

Occurrence. — Aquia  Formation.  Upper  Marlboro,  2  miles  below  Po- 
tomac Creek. 

Collection. — Maryland  Geological  Survey. 
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Family  FISSURELLIDAE. 

Genus  FISSURIDEA  Swainson. 
FiSSURIDEA  MAELBOROENSIS  11.  sp. 

Plate  XXIX,  Figs.  6,  6a. 

Description. — Shell  ovate,  depressed;  apex  anteriorly  situated,  acute; 
foramen  keyhole-shaped,  anterior  to  the  apex,  plane  sloping  forward; 
internal  callils  shaped  like  the  end  of  a  gun-stock,  deeply  dinted  behind ; 
surface  sculptured  by  fine,  impressed,  radiating  lines,  with  broad  and 
flat  interspaces  toward  the  periphery,  raised  and  rounded  toward  the 
apex;  interspaces  doubly  alternating  in  width  or  height,  every  fourth 
being  much  wider,  while  of  each  group  of  intervening  narrower  ones 
that  in  the  middle  is  slightly  wider  than  the  rest;  alternation  becomes 
simple  on  the  posterior  slope,  with  double  alternation  strongest  on  the 
anterior  slope. 

Length,  17.5  mm.;  width,  12  mm.;  height,  6  mm. 

Occurrence. — Aquia  Formation.    Upper  ]\Iarlboro. 

Collection. — Maryland  Geological  Survey. 

Class  SCAPHOPODA. 

Order  SOLENOCONCH I  A. 

Family  DENTALIIDAE. 

Genus  DENTALIUM  Linne. 

Dentalium  minutistriatum  Gabb. 
Plate  XXIX,  Fig.  7. 

Dentalium  minutistriatum  Gabb,  1860,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  Ser.,  voL 
iv,  p.  386,  pi.  ixvii,  fig.  46. 

Description. — "Very  slightly  curved,  marked  by  numerous  small  lon- 
gitudinal ribs,  all  of  the  same  size,  no  trace  of  alternation;  aperture 
round."    Gabb,  1860. 

This  form  differs  from  D.  mississippiensis  in  having  finer,  non-alter- 
nate ribbing,  and  not  attaining  to  so  great  a  size. 
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The  figured  specimen  (besides  which  only  fragments  have  been  found) 
is  strongly  and  regularly  compressed  in  the  plane  at  right  angles  to  that 
of  curvature.  So  natural  does  the  compression  appear  that  the  indi- 
vidual was  referred  to  the  genus  Compressidens  of  Pilsbry.  But  other 
fragments  have  been  found  which  have  a  ^lerfectly  round  aperture,  and 
faint  cracks  have  been  discovered  along  the  lines  of  greatest  curvature 
of  the  compressed  specimen,  and  therefore  the  character  must  probably 
be  regarded  as  accidental. 

Length,  17  mm.;  width,  1.75x2.5  mm.  (flattened). 

Occurrence. — Nanjemoy  Formation.    Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Dentalium  mississippiensis  Conrad. 
Plate  XXIX,  Fig.  8. 

Dentalinm  mu-iissippiensis  Conrad,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  3ud  Ser.,  voL 
i,  p.  113,  pi.  xi,  fig.  1. 

Description. — "Curved,  attenuated  above,  longitudinally  striated,  the 
lines  alternating  in  size.  ...  It  differs  from  D.  thalloides  in  having 
more  numerous  and  much  less  prominent  lines."    Conrad,  1818. 

Length,  36  mm.;  width,  6  mm. 

Occurrence. — jSTanjemoy  Formation.    West  of  Port  Tobacco,  1  mile 
southeast  of  Piscataway.    Aquia  Formation.    Upper  Marlboro. 
Collection. — Maryland  Geological  Survey. 

Family  SIPHONODENTALIIDAE. 

Genus  CADULUS  Philippi. 
Cadulus  abruptus  Meyer  and  Aldrich. 
Plate  XXIX,  Fig.  9. 

Cndiilm  abruptus  Meyer  and  Aldricli,  1887,  Jour.  Ciu.  Soc.  Nat.  Hist.,  vol.  ix,  No.  3, 

p.  40,  pi.  ii,  fig.  3. 
Cadulus  hellulux  Clarli,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Cadulus  hellulus  Clarli,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  73,  pi.  xiv,  fig.  6. 

Description. — "  Rather  large,  somewhat  depressed.  Inflation  very 
near  to  the  larger  aperture  and  suddenly  decreasing."  Meyer  and  Al- 
drich, 1886. 
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Thin,  polished,  slightly  arched;  much  contracted  near  the  anterior 
extremity;  anterior  opening  sxdjcireular,  posterior  simple. 

This  species  differs  from  ('.  suhcoardatns  Gabb  in  having  the  con- 
striction begin  much  nearer  the  aperture.  There  is  no  longitudinal 
striation. 

Length,  8  mm.;  width,  1.25  mm. 

Occurrence. — Naxjeiioy  Formatiox.  Woodstock.  Head  of  Nanjemoy 
Creek,  East  and  west  of  Port  Tobacco,  H  and  2^  miles  above  Popes 
Creek,  1  mile  southeast  of  Piscataway,  Upper  Marlboro  (deep  cut  near 
Chesapeake  Beach  R.  E.  station).  Well  at  Chesapeake  Beach  (90-92 
feet).  Aquia  Formation.  Aquia  Creek,  Liverpool  Point,  Clifton 
Beach,  1  mile  northeast  of  Piscataway. 

Collection. — Maryland  Geological  Survey,  Jolms  Hopkins  University. 

Class  PELECYPODA. 
Order  TELEODESMACEA. 

Family  TEREDINIDAE. 

Genus  TEREDO  Linne. 

Teredo  virgixiaxa  Clark. 
Plate  XXX,  Figs.  1,  la,  2,  2a,  3. 

Teredo  virginiana  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 

Teredo  virginiana  Clark,  1890,  Bull.  141,  U.  S.  Geol.  Survey,  p.  73,  pi.  xv,  flgs.  .5a-5c. 

Teredo  virginiana  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  lit,  part  iv,  p.  813. 

Description. — "Shell  unknown;  tube  thick,  cylindrical,  irregularly 
curved,  rapidly  tapering;  surface  smooth,  or  with  tine  lines  of  growth; 
prominent  transverse  segment  near  posterior  extremity  of  the  tube  in 
some  of  the  forms."    Clark,  1896. 

This  type  compared  with  the  forms  described  from  the  Alabama  Ter- 
tiary shows  various  points  of  dissimilarity,  and  even  in  the  absence  of 
the  valves  seems,  from  its  common  occurrence,  worthy  of  a  name. 

The  tubes  often  occur  in  large  masses  in  pieces  of  lignite. 

Diameter  of  tube  (maximum),  5  mm. 

Occurrence. — Nanjemoy  Forjiatiox,  ^  mile  below  Chapel  Point. 
Woodstock,  Hills  Bridge,  West  of  Port  Tobacco,  Upper  Marlboro  (deep 
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cut  near  Chesapeake  Beacli  E.  11.  station).  Aquia  Formation.  Upper 
Marlboro,  2  miles  below  Potomac  Creek,  1  mile  southeast  of  Mason 
Springs,  Clifton  Beach,  1  mile  northeast  of  Piscataway. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey, 
Philadelphia  Academy  of  Natural  Sciences. 

Family  PHOLADIDAE. 

Genus  PHENACOMYA  Dall. 

Phenacomy'a  petrosa  (Conrad). 
Plate  XXX,  Figs.  4,  4a,  4b. 

Fholas  petrosa  Conrad,  184^,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  193,  pi.  ii,  fig.  4. 

Pholas  petrosa  Conrad,  184(i,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  31.S,  pi.  i,  fig.  1. 

Pholas  petroxa  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  p.  104. 

Pholas  petrosa  Conrad,  180.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  3. 

Pholas  petrosa  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  '.». 

Pholas  (?)  petrosa  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 

Pholas  d)  petrosa  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  73,  pi.  xv,  figs,  la-lc. 

Phenacomya  petrosa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  part  iv,  p.  833. 

Description. — "Ovate-acute;  anteriorly  profoundly  ventricose;  radii 
sharp  and  numerous;  dorsal  margin  obliquely  rectilinear  from  the  sum- 
mit of  the  umbo;  base  obliquely  subrectilinear;  posterior  side  produced, 
cuneiform."    Conrad,  1842. 

This  form  is  apparently  restricted  to  the  limestone  ledge,  known  as 
Zone  5. 

Length,  85  mm.;  height,  35  mm. 

Occurrence. — Aquia  Formation.  "  Piscataway "  (Conrad),  Fort 
Washington,  Aquia  Creek,  Clifton  Beach. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey, 
Philadelphia  Academy  of  Natural  Sciences. 

Family  GASTROCH AENIDAE. 

Genus  GASTROCHAENA  Spengler. 

Gastrochaena  sp. 
Plate  XXX,  Fig.  5. 

Gastrochaena  sp.  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Gastrochaena  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  7S,  pi.  xv,  tig.  6. 

Casts  of  the  tubes  of  Gastrochaena  are  common  in  the  indurated  layer. 

Zone  5,  of  the  Aquia  Creek  stage,  and  also  occur  at  higher  horizons. 
H 
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Few  of  the  specimens  obtained  show  any  traces  of  the  shell  substance, 
and  rarely  impressions  of  the  transverse  striations  of  the  tube  wall. 

Occurrence. — Aquia  Formation.    Aquia  Creek,  Upper  Marlboro. 

Collection. — Johns  Hopkins  University. 

Family  SAXICAVIDAE. 

Genus  PANOPEA  Menard. 

Panopea  elongata  Conrad. 
Plate  XXXI,  Figs.  1-5. 

ranopaea  elongata  Conrad,  1835,  Trans.  Geol.  Soc.  Penu.,  vol.  i,  p.  Soil,  pi.  xiii,  tiu'.  1. 
Panopaea  elongata  Conrad,  1846,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  21.5,  pi.  i,  fig.  2. 
Panopaea  elongata  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Pbila.,  vol.  iv,  p.  103. 
Glycymeris  elongata  Courad,  1854,  Proc.  Acad.  Nat.  Sci.,  Pliila.,  vol.  vii,  p.  29. 
Olycymeris  elongata  Conrad,  1865,  Amer.  Jour.  ConcL.,  vol.  i,  p.  3. 
Olycymeris  elongata  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  8. 
Panopaea  elongata  Clarli,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  4. 
Panopaea  elongata  Clark,  Bull.  141,  U.  S.  Geol.  Survey,  p.  75,  pi.  xix,  figs,  la-lc. 
Panopea  elongata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  828. 

Description. — "  Shell  oblong,  produced,  surface  with  distinct  con- 
centric irregular  undulations;  beaks  distant  from  the  anterior  margin." 
Conrad,  1835. 

'  Since  at  most  localities  casts  alone  are  found,  the  following  important 
character  has  thus  been  overlooked,  viz.,  that  the  surface  is  covered  with 
closely-set,  radiating  lines  of  minute  granules,  which  when  worn  show 
as  lines  of  punctae,  or  give  the  surface  an  irregularly  honeycombed  ap- 
pearance. 

Length,  85  mm.;  width,  43  mm. 

Occurrence. — Aquia  Forjiatiox.  Fort  Washington,  Winchester, 
"  Piscataway  "  (Conrad),  Tinkers  Creek  1  mile  north  of  Piscataway,  1 
mile  northeast  of  Piscataway,  1  mile  southeast  of  Mason  Springs,  Har- 
desty,  E.  E.  cut  near  Seat  Pleasant,  Aquia  Creek,  Potomac  Creek,  Pas- 
potansa  Creek,  2  miles  below  Potomac  Creek,  Marshall  Hall,  Upper 
Marlboro,  Clifton  Beach,  Eolphs  Landing,  Glymont. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey, 
Philadelphia  Academy  of  Natural  Sciences,  T^.  S.  is'ational  Museum. 
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Family  CORBULIDAE. 

Genus  CORBULA  Lamarck. 
CORBULA  SUBENGONATA  Dall. 

Plate  XXXII,  Figs.  1,  la,  2,  2a,  2b. 

Corhula  nasuta  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 

Corbula  nasuta  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  74. 

Corbula  subengonata  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  ill,  pt.  iv,  p.  841. 

Description. — "  This  form  is  smaller,  less  inflated,  thinner,  and  with 
more  nearly  parallel  dorsal  and  ventral  borders  than  C.  alahamiensis. 
The  sculpture  is  finer  than  in  C.  engonata,  which  is  a  more  elongated 
species."    Dall,  1898. 

The  species  was  thus  defined  by  Dr.  Dall  to  include  the  forms  from 
the  Chickasawan  of  Alabama,  which  had  previously  been  called  C.  ala- 
hamiensis Lea  or  C.  alahamiensis  var.  It  is  probably  the  ancestral  form 
of  the  Claibornian  C.  alahamiensis  Lea. 

This  species  is  very  common  in  the  Maryland  and  Virginia  Eocene. 
Its  slightly  elevated  umbones  and  the  absence  of  rostrated  posterior  sur- 
face separate  it  from  the  other  species  of  this  genus.  In  its  occurrence 
it  differs  from  our  other  Eocene  species  of  Corhula  in  that  it  is  most 
abundant  in  the  lower  beds. 

Length,  11  mm.;  height,  6  mm. 

Occurrence.- — Nanjemoy  Formation.  Woodstock,  Popes  Creek. 
Aquia  Formation.  Glymont,  Clifton  Beach,  6  miles  east  of  Washing- 
ton, Mattawoman  Creek,  2  miles  below  Potomac  Creek,  1  mile  southeast 
of  Mason  Springs,  1  mile  northeast  of  Piscataway. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Corbula  aldrichi  Meyer. 
Plate  XXXII,  Figs.  3,  3a,  4,  4a,  5,  5a,  6,  6a. 

Corbula  aldrichi  Mej'er,  188.5,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xxx,  p.  67. 
Corbula  aldrichi  Aldrich,  1886,  Bull,  i,  Ala.  Geol.  Survey,  p.  8.3,  pi.  i,  fig.  31. 
Corbula  aldrichi  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Corbula  aldrichi  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  74. 

Description. — It  has  radiating  striae  on  the  iimbonial  part  of  the 
surface,  a  characteristic  which  I  had  not  seen  before  in  a  Corbula." 
Meyer,  1885. 
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"  Koiinded  trigonal;  ventricose;  posterior  side  carinated;  beak  small, 
curved  anteriorly,  in  the  left  valve  nearly  in  the  middle;  right  valve 
briefly  rostrated;  in  both  valves  the  iimbonial  part  is  without  concentric 
ribs,  but  with  impressed,  radiating  lines — the  ventral  part  with  con- 
centric ribs."    Aldrich,  1886. 

This  remarkable  form,  wdth  its  radiating  lines  upon  the  umbonial 
portions  of  the  shell,  is  very  common.  The  Maryland  form  differs  in 
no  essential  particulars  from  the  Gulf  type. 

Length,  11  mm.;  height,  7  mm. 

Occurrence. — Kanjemoy  Formation.  Upper  ]\Iarlboro  (deep  cut  near 
Chesapeake  Beach  E.  E.  station).  East  and  west  of  Port  Tobacco,  Head 
of  iS'anjemoy  Creek,  ^  mile  below  Chapel  Point,  Popes  Creek,  IJ  miles 
above  Popes  Creek,  2^  miles  above  Popes  Creek,  Woodstock,  1  mile 
southeast  of  Piscataway.  Aquia  Formation.  Aquia  Creek,  Liverpool 
Point,  Clifton  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum. 

Corbula  oniscus  Conrad. 
Plate  XXXII,  Figs.  7,  7a,  8,  8a,  8b. 

Corbula  onincus  Conrad,  1833,  Amer.  Jour.  Sci.,  vol.  xxiii,  p.  341. 
Corbula  oniscus  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Corbula  oniscus  Clark,  1896,  Bull.  1-41,  U.  S.  Geol.  Survey,  p.  7.5. 

Corbula  (Aloiclis)  oniscus  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv, 
p.  843. 

Description. — "  Shell  elevated;  larger  valve  ventricose,  with  profound 
sulci  terminating  at  the  umbonial  slope,  which  is  carinated;  posterior 
extremity  narrowed  and  truncated,  from  the  posterior  angle  of  which 
a  carina  extends  to  the  apex,  nearly  parallel  with  that  of  the  umljonial 
slope;  superior  valve  concentrically  striated.  Length,  one-third  of  an 
inch."    Conrad,  1833. 

This  species,  characterized  by  its  solid  form  and  numerous  concentric, 
wrinkled,  approximate  lines  and  prominently  rostrated  posterior  sur- 
face, is  common  at  several  localities  in  the  Maryland  Eocene.  Xone  of 
the  specimens  obtained  reach  the  size  of  the  larger  individuals  in  the 
Gulf  Eocene. 
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Length,  10  mm.;  height,  7  mm. 

Occurrence. — Nanjemoy  Formation.  East  and  west  of  Port  Tobacco, 
Woodstock,  Popes  Creek,  2-^  miles  above  Popes  Creek,  Head  of  Nanjemoy 
Creek,  Upper  Marlboro  (deep  cut  near  Chesapeake  Beach  K.  R.  station), 
1  mile  southeast  of  Piscataway.  Hills  Bridge?  •  Aquia  Formation. 
Glymont. 

Collection. — Maryland  Geological  Survey. 

Family  SOLENIDAE. 

Genus  SOLEN  Linne. 

SoLEN  LiSBONENSis  (?)  Aldrich. 
Plate  XXXIII,  Fig.  1. 

Solen  lisboneiinis  Aldrich,  1880,  Bull,  i,  Ala.  Geol.  Survey,  p.  .37,  pi.  iv,  fig.  i. 
Solen  up.  Harris,  1897,  Bull.  Amer.  Pal.  No.  9,  p.  66,  pi.  xiv,  fig.  9. 
Solen  {Plectosolen)  lisbonensis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v, 
p.  9,53. 

(.^)  Solen  (Plectosolen)  Uxbonenisis  var.  abrupt  as  Dall,  1900,  Trans.  Wagner  Free  Inst. 
Sci.,  vol.  iii,  pt.  v,  p.  9.53. 

Description. — "  Shell  linear,  nearly  straight;  posterior  subtruncate; 
anterior  obliquely  rounded  with  a  depressed  space  behind  running  to  the 
beaks;  lines  of  growth  prominent,  bending  at  right  angles  along  a  line 
running  obliquely  from  the  beaks  to  the  junction  of  the  posterior  and 
ventral  margins.    Anterior  widely  gaping."    Aldrich,  1886. 

The  references  given  above  are  the  only  records  we  have  of  the  occur- 
rence of  this  genus  in  the  Eocene  of  Eastern  North  America.  The  two 
specimens  from  the  Potomac  Eiver  are  both  imperfect  and  neither  shows 
any  characters  upon  which  they  can  be  specifically  separated  from 
S.  lisbonensis.  The  lines  of  growth  on  our  specimens  do  not  bend  quite 
as  sharply  as  they  do  in  Aldrich's  figure.  In  this  respect  they  are  more 
like  the  figure  published  by  Professor  Harris.  Our  specimens  are 
smaller  than  either  of  those  figured  from  Alabama.  In  the  publication 
above  noted.  Dr.  Dall  describes  a  variety  ahruptus  under  S.  lislonensis. 
This  differs  from  our  form  even  more  than  the  typical  8.  lisbonensis 
does. 
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Length  (of  fragment),  32  mm.;  width,  9  mm. 

Occurrence. — Nanjemoy  Formation'.  ^  mile  below  Chapel  Point, 
Woodstock. 

Collections. — Maryland  Geological  Survey,  Philadeljjhia  Academy  of 
Natural  Sciences  (No.  6224). 

Family  TELLINIDAE. 

Genus  TELLINA  Deshayes. 
Subgenus  ANGELUS  Megerle. 

Tellina  (Angelus)  yikginiana  Clark. 
Plate  XXXIII,  Fig.  3. 

Tellina  vinjiniana  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Tellina  virginiana  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  70,  pi.  xv,  tig.  4. 
Tellina  greggi  Harris,  1897,  Bull.  Amer.  Pal.  No.  9,  p.  72.  (In  part.) 
Tellina  (Angelus)  virginiana  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  V,  pp.  1015,  1016. 

Description. — "  Shell  elongated,  thin,  compressed;  posteriorly  very 
short,  angular,  and  slightly  folded;  anteriorly  rounded  and  elongated; 
umbones  posteriorly  situated;  two  small  cardinal  teeth  and  indistinct 
lateral  teeth;  pallial  sinus  obscure.  Exterior  covered  with  fine  concen- 
tric lines  following  lines  of  growth."    Clark,  1896. 

This  species  is  more  abundant  in  the  Nanjemoy  formation,  but  the 
specimens  from  the  Aquia  formation  are  much  larger. 

Professor  Harris  has  suggested  the  identity  of  this  form  with  T.  greggi 
of  Alabama,  but  further  study  has  .«hown  them  to  be  undoubtedly  dis- 
tinct.   Dr.  Dall  agrees  with  us  in  this  opinion. 

Length,  38  mm.  (average,  18  mm.);  height,  25  mm.  (average,  13  mm.). 

Occurrence. — Nanjemoy  Formation.  Woodstock,  Popes  Creek,  East 
and  west  of  Port  Tobacco,  Charles  Branch  between  Eosaryville  and  Up- 
per Marlboro,  2^  and  3  miles  above  Popes  Creek.  Aquia  Formation. 
Aquia  Creek,  Clifton  Beach,  2  miles  below  Potomac  Creek,  1  mile  south- 
east of  Mason  Springs,  Fort  Washington. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Section  peronidia  dall. 
Tellina  (Peronidia  ?)  williamsi  Clark. 
Plate  XXXIII,  Figs.  2,  2a. 

Tellina  williamsi  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Tellina  williamsi  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  76,  pi.  xv,  tigs.  3a,  36. 
Tellina  subtriangularis  Harris,  1897,  Bull.  Amer.  Pal.,  No.  9,  p.  73.     (In  part). 
Tellina  {Peronidia?)  williamsi  Ball,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  V,  p.  1016. 

Description. — "Shell  small,  rather  solid,  not  strongly  inequilateral; 
posterior  shorter;  surface  ornamented  with  elevated,  close-set  ridges  or 
lamellae,  increasing  in  size  toward  the  basal  margin;  posteriorly  suban- 
gulated;  two  cardinal  teeth,  posterior  bifid;  lateral  teeth  strongly  devel- 
oped; pallial  sinus  deep."    Clark,  1896. 

The  question  of  the  identity  of  this  form  with  Tellina  subtriangularis 
Aldrich  of  the  Alabama  Eocene  has  been  carefully  considered.  Dr. 
Dall '  agrees  with  us  that  they  are  distinct,  but  Professor  Harris "  thinks 
they  are  the  same.  T.  ivilliamsi  is  more  elongate  and  more  strongly 
sculptured. 

Length,  12  mm.,  height,  7  mm. 

Occurrence. — Xanjemoy  Formation.  Popes  Creek,  2|  miles  above 
Popes  Creek,  Woodstock.    Aquia  Formation.    Potomac  Creek. 

Collection. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Tellina  (Peronidia)  papyria  (?)  Conrad. 

(?)  Tellina  papyria  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  4,  p.  41  (fig'd. 
Amer.  Jour.  Sci.,  vol.  i,  1846,  pi.  iv,  tig.  7). 

A  single  specimen  has  been  found  which  belongs  to  neither  of  the  pre- 
ceding species,  and  which  has  the  outline  of  T.  papyria.  The  shell  is 
very  thin  and  has  almost  disappeared. 

Length,  35  mm.;  height,  26  mm. 

Occurrence. — Aquia  Formation.    Fort  Washington. 

Collection. — Maryland  Geological  Survey. 

'  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  1900,  p.  1016. 
4  Bull.  Amer.  Pal.,  No.  9,  1897.  v.  73. 
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Family  VENERIDAE. 
Genus  MERETRIX  Lamarck. 
Meeeteix  lenis  (Conrad). 
Plate  XXXIII,  Fig.  4. 

Cytherea  lenis  Conrad,  lti48,  Jour.  Acad.  Nat.  Sci.  Pbila.,  3nd  ser.,  vol.  i,  p.  130, 
pi.  xiv,  tig.  19. 

Descripiion. — "  Longitudinally  ovate,  thin,  ventricose;  anterior  ex- 
tremity acutely  rounded;  posterior  end  direct,  subtruncated;  disk  with 
impressed  concentric  lines,  distinct  on  the  sides  but  obsolete  in  the 
middle  of  the  valves';  lunula  long,  cordate,  defined  by  an  impressed  line; 
inner  margin  entire."    Conrad,  1848. 

This  species  is  distinguished  from  its  associates  by  its  extremely  ele- 
vated beaks,  and  deep  valves.  The  shell  is  very  thin  and  fragile  and 
tends  to  break  along  radiating  lines.  The  concentric  wrinkles  and  lines 
of  growth  are  very  distinct  toward  the  beak,  but  become  less  so  toward 
the  periphery. 

Length,  11  mm.;  height,  11  mm. 

Occurrence. — Nanjemoy  Formation.  Woodstock,  Ravine  north  of 
Thrift  (?). 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences  (No.  6384). 

Meeetrix  ovata  vab.  ovata  (Rogers). 
Plate  XXXIV,  Figs.  1,  la. 

Cytherea  ovata  Rogers,  1837,  Trans.  Amer.  Philos.  Soc,  vol.  v,  p.  340;  vol.  vi, 
pi.  xxvii,  fig.  2.    (Reprint  Geol.  of  the  Virginias,  1884,  p.  668,  pi.  11,  tig.  3.) 

Cytherea  liciata  Conrad,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd  ser.,  vol.  1,  p.  131, 
pi.  xiv,  fig.  20. 

Cytherea  ovata  H.  C.  Lea.,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  99. 
Cytherea  liciata  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  99. 
Mereirix  liciata  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  30. 
Meretrix  ovata  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  30. 
Bione  ovata  Conrad,  1865,  Amer.  Jour.  Couch.,  vol.  i,  p.  6. 
Dione  liciata  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  1,  p.  6. 
Dione  ovata  Conrad,  1866,  Smitli.  Misc.  Coll.  (300),  p.  7. 
Diom  liciata  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  7. 

Cytherea  ovata  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5.    (In  part.) 
Cytherea  ovata  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  76.    (In  part.i 
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Description. — "  Shell  subovate,  somewhat  inflated,  with  concentric 
transverse  striae,  very  fine  near  the  nmboncs,  bnt  much  coarser  near  the 
margin;  beaks  rather  elevated;  huuile  very  indistinct;  teeth  elevated  and 
straight,  the  two  posterior  ones  of  the  left  valve  small,  much  compressed, 
approximate,  and  nearly  parallel;  the  anterior  tooth  large  and  grooved 
by  a  deep  canal;  cavity  of  shell  deep;  margin  entire;  posterior  margin 
straight,  and  separated  from  the  muscular  impression  by  a  fold  or  groove. 
Length  one  and  one-tenth  of  an  inch;  height  eighty-five  hundredths  of 
an  inch."    Rogers,  1837. 

This  widely-distributed  species  shows  great  variation  in  outline  and 
has  been  described  under  several  names,  of  which  only  the  Maryland 
names  are  given  in  the  synonymy.  The  complete  species  includes  M. 
nuttalliopsis  Heilprin  with  all  its  varieties,  and  a  number  of  other  Ala- 
bama names. 

The  species  ranges  from  the  base  to  the  summit  of  the  Maryland 
Eocene,  and  is  very  abundant  in  nearly  all  localities.  The  two  varieties 
may  be  clearly  recognized  and  their  separation  closely  conforms  to  the 
stratigraphic  divisions. 

The  form  originally  described  by  Eogers  comes  from  the  Nanjemoy 
formation.  It  is  smaller,  thinner,  in  general  more  elongate,  and  with 
a  less  rounded  basal  margin  than  the  older  type.  It  was  this  variety 
that  Conrad  afterward  named  liciata. 

Length,  31  mm.;  width,  24  mm. 

Occurrence.- — Naxje^^ioy  Formation.  East  and  west  of  Port  To- 
bacco, Popes  Creek,  1  to  2J  miles  above  Popes  Creek,  ^  mile  below 
Chapel  Point,  Upper  Marlboro  (deep  cut  near  Chesapeake  Beach  R.  E. 
station).  Upper  Marlboro  (southwest  of  town  near  forks  of  roads).  Head 
of  Nanjemoy  Creek,  1  mile  southeast  of  Piscataway. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  iSTational  Museum. 

Meretrix  ovata  var.  py'Ga  Conrad. 
Plate  XXXIV,  Figs.  2,  2a,  3,  3a,  4,  5. 

Cyfherea  pyga  Conrnd,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd  ser.,  voL  i,  p.  131, 
pi.  xiv,  ns:.  IS. 

Cyiherea  pyija  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  iv,  p.  09. 
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Mcretrix  pyga  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Fhila.,  vol.  vii,  p.  30. 
Bioue  pyga  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  6. 

Cylherea  ovata  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5.    (In  part.) 
Cytherea  ovata  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  76  (In  part),  pi.  xvi, 
figs.  la-1/. 

Description.—"''  Suboval,  ventricose,  thick,  with  closely  arranged  ro- 
bust concentric  lines;  umbo  wide,  prominent  above;  dorsal  margin  very 
oblique,  rounded;  posterior  extremity  obtusely  and  obliquely  rounded 
inwards;  anterior  extremity  much  narrower  than  the  posterior,  and 
more  acutely  rounded;  lunule  lanceolate,  defined  by  a  distinct  impressed 
line;  cardinal  teeth  robust.    Length,  If;  height,  1|."    Conrad,  1848. 

The  form  described  by  Conrad  imder  this  name  was  found  in  the 
Aquia  formation,  and  the  name  as  here  used  is  thus  restricted.  The 
specimens  are  large,  thick,  ventricose,  and  more  nearly  oval  than  the 
variety  from  the  Naujemoy  formation. 

Length,  50  mm.;  width,  43  mm. 

Occurrence. — Aquia  Fokmation.  Potomac  Creek,  Aquia  Creek,  Fort 
Washington,  Glymont,  Mouth  of  Paspotansa  Creek,  Liverpool  Point, 
Sheckel's  P'arm  near  South  Elver,  Clifton  Beach,  2  miles  below  Potomac 
Creek,  1  mile  northeast  of  Grimesville,  Upper  Marlboro,  Hardesty, 
Brooks  Estate  near  Seat  Pleasant,  2  miles  west  of  Collington,  Reedy  Run 
(branch  of  Chickomuxen  Creek),  Mattawoman  Creek  (?).  1  mile  south- 
east of  Mason  Springs. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences,  U.  S.  National  Museum. 

Meretrix  subimpressa  Conrad. 
Plate  XXXIII,  Figs.  5,  5a,  6,  7,  8,  8a,  9,  9a. 

Cytherea  siibimpre.im  Conrad,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  and  ser.,  vol.  i, 

p.  130,  pi.  xiv,  tig.  36. 
C;/t/nrc,i  snhi ,„pr< ssa  II.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  99. 
Jnretrh:  sHhi,„j,rrssn  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  30. 
Cytherea  subiinpreKsti  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Cytherea  subimpressa  Chirk,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  77,  pi.  xvii,  figs. 

lu-l/i. 

Description. — "  Ovate,  slightly  ventricose,  smooth  and  polished,  with 
concentric,  slightly  impressed  lines  on  the  anterior  side;  anterior  side 
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short,  rather  acutely  rounded;  posterior  side  produced,  acutely  rounded 
at  the  extremity;  dorsal  margin  long,  oblique,  slightly  curved;  beaks 
prominent;  lunule  lanceolate;  defined  by  a  slightly  impressed  line. 
Length,  1^  inch;  height,  8-10  inch."    Conrad,  1848. 

This  species  is  very  abundant  in  the  Woodstock  member  of  the  Nan- 
jemoy  formation. 

Length,  30  mm.;  width,  18  mm. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  1  mile  southeast 
of  Piscataway,  Woodstock,  Upper  Marlboro  (southwest  of  town  near 
forks  of  two  roads). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Genus  DOSINIOPSIS  Conrad 
DosiNiopsis  lenticularis  (Kogers). 
Plate  XXXV,  Figs,  la-lg. 

Cytherea  lenticnlans  Rogers,  1839,  Trans.  Amer.  Philos.  Soc,  vol.  vi,  p.  373,  pl.xxviil, 
tig.  1. 

Cytherea  leiUicalaris  H.  C.  Lea,  I8i8,  Proc.  Acad.  Nat.  Sci.  Phila.,  voL  iv,  p.  99. 
Ariemis  lenticularis  Uonrad,  1853,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vi,  p.  320. 
Dosinia  lenticularis  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  30. 
Dosiniopsis  meekii  Conrad,  1864,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xvi,  p.  213,  and 
figure  in  text. 

Bonimopsis  lenticularis  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  0. 
Dosiniopsis  meekii  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  6. 
Dosiniopsis  meekii  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  6. 
Dosiniopsis  lenticularis  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  6. 
Dosiniopsis  lenticularis  Harris,  1894,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlvii,  p.  303. 
Dosiniopsis  lenticularis  Clark,  1895,  Johns  Hopkins  Uuiv.  Circ,  vol.  xv,  p.  5. 
Dosiniopsis  lenticularis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  78,  pi.  xviii, 
tigs,  la-lg. 

Description. — "  Shell  large,  depressed,  discoidal,  rather  thick,  length 
mearly  equal  to  the  breadth;  transversely  striated;  lunule  long,  ovate, 
■obscurely  defined  by  a  very  faint  impressed  line;  umbones  rather  de- 
pressed; beaks  small,  hardly  recurved;  teeth  straight,  divergent;  cavity 
■of  the  shell  not  deep;  margin  entire.  Diameter  about  two  inches." 
Rogers,  1839. 

The  type  of  the  species,  as  figured  and  described  by  Rogers,  is  a  much 
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less  common  form  than  the  variety  later  descril^ed  by  Conrad  under  the 
name  of  B.  meekii.  Rogers's  type  represents  a  moderately  thin  shell  witli 
a  weak  hinge,  while  the  form  described  by  Conrad  is  a  heavy  shell  with 
a  broad,  solid  hinge.  Every  possible  gradation  between  these  extremes 
has  been  obtained. 

Length,  70  mm.;  height,  70  mm. 

Occurrence. — Aquia  Fokmatiox.  Fort  AVashington,  Glymont,  Clif- 
ton Beach,  Potomac  Creek,  Liverpool  Point.  Aquia  Creek,  Mattawoman 
Creek,  1  mile  northeast  of  Piscataway,  Sheckels  Farm  near  South  River, 
Reedy  Run  (branch  of  Chickomuxen  Creek),  1  mile  west  of  Hardesty, 
near  Hardesty,  Brooks  Estate  near  Seat  Pleasant,  1  mile  northeast  of 
Grimesville,  Harrisons  Landing,  Upper  Marlboro,  3  miles  west  of  Pisgah, 
Frederiektown. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Family  CARDIIDAE. 

Genus  PROTOCARDIA  Beyrich. 

Peotocardia  lexis  Conrad. 
Plate  XXXVI,  Figs.  1,  la,  2,  2a,  3. 

Cardium  (Protocardia)  lenis  Conrad,  1855,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii, 
p.  258. 

Protocardia  virginiatia  Conrad,  1864,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  xv,  p.  311. 
Protocardia  virginiana  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  6. 
Protocardia  virginiana  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Protocardia  virginiana  Cl&v'k,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  81,  pi.  xxvi, 
ligs.  Irt-lf. 

Protocardia  lenis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v,  p.  1113. 

Description. — "  Compared  with  C.  nicolletti;  umbo  less  inflated,  pos- 
terior margin  oblique,  shell  proportionally  longer,  and  the  radiating 
lines  22;  in  the  other  25.  The  posterior  cardinal  tooth  larger,  &c." 
Conrad,  18.55. 

"  Cordate,  subtriangular,  inequilateral,  ventricose,  thin;  radiating  lines 
minute;  anterior  ujiper  margin  very  oblique,  slightly  emarginate,  pos- 
terior side  slightly  produced,  the  margin  obliquely  truncated;  post-um- 
bonal  area  densely  tuberculated  on  closely  arranged  striae;  posterior  car- 
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dinal  tooth  small,  tubercular.  Height,  l-J  inch;  length.  If  inch." 
Conrad,  1864. 

This  species  has  a  wide  vertical  and  horizontal  range  in  the  Maryland 
Eocene.  It  is  by  no  means  a  common  form,  and  good  specimens  are 
very  rare. 

Certain  Gulf-state  forms  have  been  referred  to  this  species,  but  the 
recent  work  of  Dr.  Dall  shows  that  they  are  distinct  and  that  this  species 
is  apparently  restricted  to  Maryland  and  Virginia. 

Length,  42  mm.;  width,  42  mm. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  Woodstock. 
Aquia  Formation.  Aquia  Creek,  Potomac  Creek,  1  mile  southeast  of 
Mason  Springs,  2  miles  below  Potomac  Creek,  Upper  Marlboro,  Rolphs 
Landing,  1  mile  northeast  of  Piscataway,  mouth  of  Paspotansa  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Family  DIPLODONTIDAE. 

Genus  DIPLODONTA  Bronn. 
DiPLODONTA  MARLBOROENSIS  n.  Sp. 

Plate  XXXVI,  Fig.  4. 

Description.- — Shell  subcircular,  moderately  and  regularly  convex. 
Beaks  depressed,  approximate.  Lines  of  growth  weak.  Surface  irregu- 
larly wrinkled,  sometimes  smooth  and  almost  polished. 

Differs  from  D.  hophinsensis  Clark  in  being  larger,  more  elevated, 
much  less  globose,  having  a  less  prominent  beak,  and  much  weaker  and 
less  frequent  lines  of  growth. 

This  species  has  a  resemblance  to  D.  imcjulifera  Conrad.  The  resem- 
blance is  especially  close  with  Lea's  figure  of  that  species  (described  as 
Egeria  rotunda). 

Length,  18  mm.;  width,  16  mm.;  depth  of  valve,  4  mm. 

Occiirrence. — Aquia  Formation.  Upper  Marlboro,  Sheckel's  Farm 
near  South  River. 

Collection. — Maryland  Geological  Survey. 
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DiPLODONTA  HOPKixsEXSis  Clark. 
Plate  XXXVI,  Figs.  5,  5a,  6,  7. 

Biplodonta  liopkimensis  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Biploclonta  hopkinsemis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  79,  pi.  xxii, 
tigs.  la-Id. 

Biplodonta  fiopkinsensis  Dall,  1900,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  v, 
p.  1181. 

Description. — "  Shell  small,  siiborbicular,  globose;  surface  with  fine  in- 
distinct striations;  anteriorly  and  posteriorly  rounded."    Clark,  1896. 

This  species  has  not  been  found  in  Maryland,  but  as  it  occurs  in  the 
same  beds  in  Virginia  it  will  undoubtedly  be  found  in  Maryland  later, 
and  for  this  reason  the  figures  and  description  are  reprinted  for  the 
benefit  of  future  investigators. 

Dr.  Dall  records  several  localities  in  the  Chickasawan  of  Alabama. 

Length,  16  mm.;  height,  15  mm. 

Occurrence. — Nanjemoy  Formation.    Evergreen,  Va. 

Collection. — Johns  Hopkins  University. 

Family  LUCINIDAE. 

Genus  LUCINA  Briiguieie. 
LuciNA  AQUiANA  Clark. 
Plate  XXXVIl,  Figs.  1,  la. 

Lucina  aquiaiia  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Luci7ia  aquiana  Clark,  1896,  Bull.  1-41,  U.  S.  Geol.  Survey,  p.  78,  pi.  xx,  flgs.  la,  16. 
(J)  Lucina  greggi  Harris,  1897,  Bull.  Amer.  Pal.  No.  9,  p.  70  (In  part),  pi.  xiv,  lig. 
3a  (not  tig.  2). 

Description. — "  Shell  of  moderate  size,  somewhat  compressed;  surface 
covered  with  numerous  concentric  striae;  umbones  depressed  and  acumi- 
nate on  account  of  prominent,  deeply  incised  lunules;  anterior  side  elon- 
gate; posterior  side  rounded;  hinge  with  two  cardinal  and  two  lateral 
teeth."    Clark,  1896. 

The  smaller  figure  published  by  Professor  Harris  of  a  specimen  from 
Gregg's  Landing,  Ala.,  is  indistinguishable  from  this  species. 

Length,  18  mm.;  height,  18  mm. 

Occurrence. — Aquia  Formation.  Aquia  Creek,  Upper  Marlboro. 
Collections. — U.  S.  National  Museum,  Maryland  Geological  Survey. 
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LuciNA  ASTARTiFORMis  AMrich. 
Plate  XXXVII,  Figs.  2,  2a. 

Lncina  a  si  art  if  or  mis  Aldrich,  1897,  BuH.  Amer.  PaL  No.  8,  p.  1.5,  pL  v,  figs.  1,  la. 

Description. — "Shell  small,  rather  solid;  beak  pointed  and  small;  sur- 
face with  numerous  concentric  raised  lamellae  which  nearly  overlap  at 
ventral  margin;  between  the  striae  are  fine  radiating  lines  from  beak  to 
margin;  striae  terminating  at  hinge  line  in  raised  points;  hinge  long 
and  narrow;  anterior  of  shell  concave  along  the  hinge  line;  escutcheon 
smooth;  cardinal  teeth  separated  by  a  deep  quadrangular  fosset;  no  lat- 
erals; muscular  impressions  distinct;  pallial  line  simple;  posterior  part  of 
valves  somewhat  flattened;  margin  smooth."    Aldrich,  1897. 

The  number  of  raised  lamellae  and  the  distance  between  them  are 
very  variable  factors.    This  species  is  very  rare. 

Length,  6  mm.;  width,  5.5  mm. 

Occurrence. — NaxjemoY  Formation.    1  mile  southeast  of  Piscata- 
way.  Upper  Marlboro  (deep  cut  near  Chesapeake  Beach  E.  R.  station). 
Collection. — Maryland  Geological  Survey. 

LuciNA  DARTONi  Clark. 
Plate  XXXVII,  Figs.  3,  3a,  3b. 

Lucina  dartoni  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  voL  xv,  p.  5. 

Lucina  dartoni  Clark,  1896,  Bull.  141,  U.  S.  GeoL  Survey,  p.  79,  pi.  xx,  tigs.  2<(-2(;. 

Description. — "Shell  rather  small,  suborbicular,  thin;  surface  with 
fine,  thin,  distant  concentric,  lamellated  striae,  crossed  by  numerous 
radial,  fine,  irregular  lines  less  distant  than  the  concentric  lamellae;  an- 
teriorly and  posteriorly  high  shouldered  and  angulated;  lunules  large; 
hinge  area  narrow;  ligament  small;  muscle  impressions  shallow;  margin 
simple."    Clark,  1896. 

Length,  9  mm.;  width,  7.5  mm. 

Occurrence. — Xanjemoy  Formation.  Popes  Creek,  2|  miles  above 
Popes  Creek,  Woodstock. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 


176 


SYSTEMATIC  PALEONTOLOGY 


LuciNA  UHLERi  Clark. 
Plate  XXXVII,  Figs.  4,  5,  6,  7. 

Lucina  uhleri  Clark,  189.5,  Johns  HopkiDS  Univ.  Circ,  vol.  xv,  p.  5. 

Lucina  uhleri  Clark,  189(5,  Bull.  141,  U.  S.  Geol.  Survey,  p.  79,  pi.  xxi,  figs.  la-Id. 

(?)  Lucina  ulrichi  Harris,  1897,  Bull.  Amer.  Pal.  No.  9,  p.  71,  pi.  xiv,  tig.  4. 

Descripiion. — "  Shell  small,  orbicular,  slightly  tumid;  surface  with  nu- 
merous uniform,  elevated,  concentric  ridges;  anterior  and  posterior  sides 
rounded;  lunules  slightly  depressed;  interior  Avith  radiating  striae;  mar- 
gin simple.-'    Clark,  1896. 

The  original  figures  of  this  species  did  not  show  the  muscular  scars 
and  the  teeth  accurately.  The  figures  here  published  correct  these  de- 
fects. 

It  is  evident  that  Professor  Harris  has  spelled  the  name  vlriclii  unin- 
tentionally. The  form  from  Wood's  Bluff  is  probably  the  same  as  that 
from  Maryland.  The  apparent  difference  in  the  hinge,  noted  by  Pro- 
fessor Harris  being  an  inaccuracy  in  the  old  figures  which  are  here  re- 
placed by  a  correct  one.  It  would  be  a  misfortune  if  we  had  to  use  two 
names,  as  nearly  alike  as  nhleri  and  ulrichi,  for  two  forms  with  as  slight 
differences  as  these  show. 

This  is  the  most  abundant  and  widely  distributed  of  our  Maryland 
Eocene  Lucinas. 

The  types  are  immature. 

Length,  9  mm.;  height,  8  mm. 

Occurrence. — Nakjemoy  Formatiox.  Popes  Creek,  Woodstock. 
Aquia  roEMATiON.  Clifton  Beach,  Upper  Marlboro,  Potomac  Creek, 
Glj'mont,  1  mile  northeast  of  Piseataway,  Mattawoman  Creek,  1  mile 
southeast  of  ]\Iason  Springs,  2  miles  below  Potomac  Creek,  Liverpool 
Point. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

LuciXA  WHiTEi  Clark. 
Plate  XXXVII,  Figs.  8,  8a,  9. 

Lucina  whitel  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 

Lucina  whitei  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  79,  pL  xx,  figs.  3a-3c. 

Description. — Shell  small,  suborbicular,  globose;  surface  with  promi- 
nent concentric  lamellae,  interrupted  posteriorly  by  shallow  fold,  extend- 
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ing  Iroiu  luubones  to  posterior  basal  margin;  lunules  deeply  depressed; 
anterior  side  high  shouldered,  rounded;  posterior  high  shouldered,  angu- 
lated;  margin  crenulated.''    Clark,  1896. 
Length,  8  mm.;  width,  7.5  mm. 

Occurrence. — Nanjemoy  Formation.  West  of  Port  Tobacco,  \  mile 
below  Chapel  Point,  Woodstock. 

Colleciions. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Lucina  sp. 

A  single  fragment,  evidently  of  a  large  Lucina,  was  found,  which  is 
very  different  from  any  other  form  known  from  Maryland  or  Virginia. 
It  probably  belongs  to  a  new  species  of  Lucina,  or  to  L.  claibonicnsis 
Con.;  but  our  only  specimen  is  too  imperfect  to  determine.  The  shell  is 
fragile,  moderately  thin,  and  the  valves  very  shallow.  It  has  aljout 
forty,  rugose,  concentric  lamellae  with  faint,  wavy,  radiating  lines  be- 
tween them.  Hinge,  scars,  and  pallial  line  are  unknown.  Length  and 
height  about  30  mm. 

Occurrence. — Nanjemoy  Formation.    Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  CARDITIDAE. 

Genus  VENERICARDIA  Lamarck. 

This  genus  is  very  abundantly  represented  in  the  Maryland  Tertiary 
and  especially  in  the  Eocene.  The  Eocene  forms  are  very  numerous  and 
range  throughout  the  entire  horizontal  and  vertical  extent  of  the  forma- 
tions. The  variation  in  form  is  very  great  and  has  led  to  the  establish- 
ment of  several  species  and  varieties,  all  of  which  have  been  referred 
by  most  later  authors  to  V.  planicosta.  Three  forms,  possessing  con- 
stant differences,  may  be  recognized,  and  as  these  are  each  deiinitely 
restricted  in  stratigraphic  range,  and  are  hence  of  geologic  value,  they 
are  given  names. 

Rogers '  described  from  A^irginia  a  species  of  Venericardia  which  he 
called  V.  ascia.    As  this  form  has  never  been  recognized  from  Mary- 

1  Trans.  Amer.  Philos.  Soc,  voL  vi,  1839,  p.  374,  pi.  39,  fig.  3. 

12 


178 


SYSTEMATIC  PALEONTOLOGY 


land,  no  reference  is  made  to  it  in  the  synonymy.  If  the  figure  and 
description  are  correct,  it  is  probably  a  different  species  from  any  in 
Maryland. 

Vexericardia  planicosta  yak.  regia  Conrad. 
Plate  XXXVIII,  Figs.  1,  la;  Plate  XXXIX,  Figs.  1,  la; 
Plate  XL,  Figs.  1,  2,  3. 

Cardita  planicosta  Conrad,  18.32,  Fossil  Shells  of  the  Tertiary,  No.  1,  [1st.  edit.] 
p.  20,  pi.  V,  fig.  2. 

Cardita  planicosta  Morton,  1834,  Syn.  Org.  Rem.  Cretaceous  Group,  App.,  p.  7. 
Venericardia  planicosta  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  yol.  iv,  p.  107. 
Venericardia  planicosta  var.  regia  Conrad,  186.5,  Amer.  Joiir.  Conch.,  vol.  i,  p.  8. 
Venericardia  planicosta  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  5. 
Venericardia  regia  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  5. 
Cardita  planicosta  Be.\\^v\ia,  1884,  Contrib.  Tert.  Geol.  and  Pal.,  p.  87. 
Venericardia  planicosta  var.  regia  Harris,  Amer.  Jour.  Sci.,  ser.  iii,   vol.  xlvii, 
p.  303. 

Venericardia  planicosta  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Venericardia  planicosta  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  80,  pi.  xxi, 

fig.  3  ;  pi.  xxii,  fig.  2;  pi.  xxiii,  figs,  la  (•")  16  (?)  U-;  pi.  xxiv,  figs,  la  (?)  16  (?) 

Ic;  pi.  XXV,  figs,  la-lc. 

Description. — The  form  originally  described  and  figured  by  Conrad, 
which  he  subsequently  called  V.  regia,  seems  to  correspond  very  closely 
to  the  original  V.  planicosta  of  Europe.    Conrad  describes  it  as  follows: 

"  Cordate;  ribs  about  22,  broad  and  flattened,  separated  by  a  narrow 
groove  which  becomes  obsolete  at  the  base;  ribs  near  the  posterior  end 
narrow,  indistinct,  and  crossed  by  numerous  strong  wrinkles;  lunule 
small;  cordate,  profoundly  impressed;  inner  margin  crenate."  Conrad, 
1832. 

This  form  is  the  largest  of  our  Eocene  Venericardias  and  is  widely 
distributed  in  and  restricted  to  the  Aquia  formation.  It  is  readily  dis- 
tinguished by  its  size,  and  its  broad,  flat  ribs,  which  do  not  become  obso- 
lete. 

Length,  110  mm.;  width,  100  mm. 

Occurrence. — Aquia  Formation.  Upper  Marlboro,  1  mile  west  of 
Hardesty,  Sheckels  Farm  near  South  Eiver,  1  mile  northeast  of  Piscat- 
away.  Near  Annapolis,  Aquia  Creek,  Potomac  Creek,  CoUington, 
Rolphs  Landing,  Mouth  of  Paspotansa  Creek,  Fredericktown  (Cecil 
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County),  Fort  AVasliington,  South  River  at  mouth  of  Broad  Creek,  Severn 
River,  Piscataway  (Conrad's  original  locality),  2  miles  below  Potomac 
Creek. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Johns  Hopkins  University,  U.  S.  National  Museum. 

Veneeicardia  marylandica  n.  sp. 

Plate  XL,  Figs.  7,  7a. 

Description. — Shell  thin;  outline  circular;  valves  shallow;  about  27 
ribs,  broad  and  flat  on  top,  with  deep,  narrow  interspaces  near  the  beaks, 
but  very  flat,  and  separated  by  narrow,  impressed  line  toward  the  peri- 
phery. 

This  species  resembles  very  closely  in  outline  V.  pectuncularis  from 
the  Paris  Basin.    It  is  restricted  to  the  Woodstock  substage. 
Length,  80  mm.;  width,  80  mm. 

Occurrence. — Nanjemoy  Formation.  2  and  2^  miles  above  Popes 
Creek,  Popes  Creek,  Woodstock. 

Collection. — Maryland  Geological  Survey. 

Venericardia  potapacoensis  n.  sp. 
Plate  XL,  Figs.  4,  5,  oa,  6,  6a. 

Description. — Shell  small,  very  thick;  valves  relatively  deep,  and  elon- 
gate along  the  line  of  the  beak  and  posterior  basal  margin;  beak  an- 
teriorly situated;  lines  of  growth  strong;  ribs  20  to  24  in  number,  ele- 
vated and  crenulated  toward  the  beak,  and  obsolete  toward  the 
periphery;  lunule  deeply  impressed;  muscular  scars  deeply  impressed; 
margin  strongly  crenulate. 

This  form  is  restricted  to  the  Nanjemoy  formation,  and  is  most 
typically  developed  in  the  lower  or  Potapaco  substage.  Figure  4  repre- 
sents the  typical  Potapaco  form.  Figures  5  and  6  show  the  Woodstock 
form. 

Length,  40  mm.;  width,  33  mm. 

Occurrence. — Nanjemoy  Formation.  East  and  west  of  Port  Tobacco, 
Popes  Creek,  Woodstock,  ^  mile  below  Chapel  Point,  Head  of  Nanjemoy 
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Creek,  Potoinac  Creek  (50  feet  from  toji  of  Lhiff),  1  mile  southeast  of 
Piscataway,  La  Plata,  lT])per  ]\Iarlboro  (gully  southwest  of  town).  2  and 
2|  miles  above  Popes  Creek. 

Collections. — Maryland  Geological  Survey,  U.  S.  Xational  Museum, 
Philadeli^hia  Academy  of  Natural  Sciences. 

Family  CRASSATELLITIDAE. 

Genus  CRASSATELLITES  Kmger. 
Ceassatellites  alaeformis  (Conrad). 
Plate  XLI,  Figs.  1-8. 

Crassatella  alaeformis  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Pliila.,  vol.  vi,  p.  328, 
pi.  X,  lis:.  1. 

Vrassn/'llii  iihdfiiriiiis.  Mortou,  1834,  Syu.  Org.  Rem.  Cretaceous  Group,  App.,  p.  7. 
Crassiil,       r.ijn'i-ri-.niii'in  Kiigcrs,  1839,  Trans.  Am.  Phil.  Soc,  new  series,  vol.  vi, 
11.  :;7."i,  pi.  XXX,  li;;.  2.    (Reprint:  Geology  of  the  Virginias,  1884,  j).  673, 

Cras.wlfHii  >iliirfori/ii.s  Conrad,  1846,  Amer.  Jour.   Sci.,   ser.    ii,    vol.  i,   p.  396, 
pi.  iii,  tig.  3. 

(?)  CraasaU'lla  pal  inula  Conrad,  1846,  Amer.  Jour.  Sci.,  ser.  ii,  vol.  i,  p.  390,  pi.  iv, 
tig-.  1. 

Cransot.ll,,  „l.,,f„n„:s  U.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  98. 

Crasmt,!!,,  rapri-rroHh,,,,  11,  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  98. 

Crasxalella  ulacfofiiii.'i  d'Orbiguy,  18.50,  Prodrome,  vol.  ii,  p.  383. 

Crassatella  capri-cranium  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  10. 

Crassatella  alaeformix  Conrad,  186.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  10. 

Crassatella  ahirfnmns  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  \).  .5. 

Crassatella  rajii  .  ■■,■.!„, I',,,  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  5. 

Crassatella  dedir is  lleilpriu,  1880,  Proc.  U.  S.  Nat.  Museum,  vol.  iii,  pp.  1.51,  153, 

pi.  facing  p.  150,  tig.  9. 
Crassatella  protex.ta  de  Gregorio,  1890,  Ann.  Gcol.  et  Pal.,  pi.  xxv,  tig.  13. 
Crassatella  alaeformis  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Crassatella  alaeformis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  81,  pi.  xxvii, 

tigs,  ia-lk. 

{?)  Crassatella  palmula  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Crassatella  declivis  Aldrich,  1897,  Bull.  Amer.  Pal.  No.  8,  p.  4,  pi.  iii,  figs.  1,  la. 

Description. — "  Shell  transversely  ovate  oblong;  anterior  side  ros- 
trated; posterior  side  short  and  rounded;  umbones  transversely  sulcated; 
margin  slightly  crenulated  within."'    Conrad,  1830. 

The  variations  in  C.  alaeformis  Conrad  are  so  great  that  in  the  ab- 
sence of  connecting  forms  one  would  be  led  to  consider  the  existence  of 
several  well-defined  species.    After  a  careful  study  of  a  large  amount  of 
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material  belonging  to  this  important  species,  it  appears  that  the  forms 
figured  and  described  by  Eogers  and  Ileilprin  as  distinct  species  are  only- 
varieties  of  Conrad's  C.  alaefonnis.  The  species  is  largely  represented 
in  the  lower  portion  of  the  Middle  Atlantic  Coast  series,  especially  in 
the  Piscataway  snbstage  of  the  Aquia  formation.  It  is  rarer  in  the  Pas- 
potansa  snbstage,  and  here  two  distinct  forms  are  foimd,  each  different 
from  the  older  forms.  The  specimens  from  the  sandy  beds  along  the 
Potomac  are  small  and  very  elongate,  the  average  size  being  40  x  20  mm. 
The  indurated  ledge  at  Upper  Marlboro,  Hardesty,  Sonth  Eiver  bridge, 
and  Eolphs  Landing  contains  a  very  large  form  at  the  other  end  of  the 
alaefonnis  series.  This  reaches  the  size  and  proportions  of  90  x  60  mm., 
but  a  single  specimen  from  South  Eiver,  which  may  however  belong  to 
another  species,  attains  the  size  of  95  x  80  mm.  The  larger  elongate 
forms  approach  the  several  Miocene  species  in  size  and  outline.  The 
specimens  from  the  various  beds  of  the  Piscataway  snbstage  vary  greatly 
in  size  and  form  and  connect  the  Paspotansa  varieties  with  each  other 
and  almost  connect  them  with  C.  aquiana.  C.  pahnnla  Conrad  prob- 
ably belongs  in  this  series. 

Length,  40  to  90  mm.;  height,  20  to  60  mm. 

Occurrence. — Aquia  Formation.  Paspotansa  Creek,  2  miles  below 
Potomac  Creek,  Potomac  Creek,  1  mile  southeast  of  Mason  Springs,  Clif 
ton  Beach,  Glymont,  Mattawoman  Creek,  Liverpool  Point,  Wades  Bay. 
Aquia  Creek,  1  mile  northeast  of  Piscataway,  Brooks  Estate  near  Seat 
Pleasant,  Fort  "Washington,  Upper  Marlboro,  3  miles  west  of  Leeland  on 
Western  Branch,  West  of  CoUington,  between  Buena  Vista  and  Colling- 
ton,  Sheckel's  Farm  near  South  Elver,  Eolphs  Landing. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  iSTatural  Sciences. 

Crass ATELLiTES  aquiana  (Clark). 
Plate  XLII,  Figs.  1,  2a,  2b. 

Crasmtella  aquiana  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  o. 
Crassaiella  aquiana  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  83,  pi.  xxvi,  figs. 

Description. — Shell  moderately  large,  attenuated  posteriorly;  surface 
with  a  few  broad,  shallow,  concentric  furrows,  indicating  periods  of 
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growth,  and  fine  concentric  lines,  often  obscure;  limules  broad,  deeply 
depressed. 

"This  species  differs  from  C.  alaeformis  by  its  shorter,  broader  pos- 
terior extremity;  by  the  absence  of  deep,  prominent  furrows  on  the  um- 
bones,  and  by  the  umbones  themselves  being  higher."    Clark,  1896. 

This  species  shows  considerable  variation  in  size  and  form,  sometimes 
approaching  the  more  elevate  varieties  of  C.  alaeformis.  On  the  other 
hand  it  frequently  becomes  so  short  and  elevate  as  to  approach  Astarte 
in  outline.    This  species  is  most  abundant  in  the  Piscataway  substage. 

Length,  60  mm.;  height,  50  mm. 

Occurrence. — Aquia  Foematiox.  Aquia  Creek,  Glymont,  Eeedy  Eun, 
Brooks  Estate  near  Seat  Pleasant,  Potomac  Creek,  Liverpool  Point,  Mat- 
taM-oman  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  L'niversity, 
Philadelphia  Academy  of  Xatural  Sciences. 

Ckassatellites  alta  (Conrad). 
Plate  XLII,  Fig.  3. 

Crassatella  alta  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  2,  p.  21,  pi.  vii. 
Crassatella  alta  Conrad,  1835,  Trans.  Geol.  Soc.  Penn.,  vol.  i,  p.  335. 

Description. — "  Suboval,  thick  and  ponderous,  compressed;  anterior 
margin  obtuselj'  rounded;  posterior  margin  broad  and  slightly  angular; 
beaks  with  regular  concentric  grooves,  and  somewhat  angulated  behind; 
inner  margin  crenulated."    Conrad,  1832. 

Conrad  recorded  this  species  from  I^pper  Marlboro  in  1835,  but  there 
is  no  other  evidence  of  its  occurrence  at  that  locality.  The  large  speci- 
men here  figured  is  from  Hardesty  and  can  belong  to  no  other  known 
species.  The  large  forms  alluded  to  under  C.  alaeformis  may  be  the 
same  as  the  L'pper  ]\Iarlboro  forms  which  Conrad  referred  to  C.  alta. 

Length  (of  fragment),  105  mm.;  width,  75  mm. 

Occurrence. — Aquia  Formatiox.  Hardesty. 

Collection. — Maryland  Geological  Survey. 
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Crassatellites  sp. 
Plate  XLII,  Figs.  4,  4a. 

The  specimen  figured  possesses  characters  very  different  from  any 
other  known  species  of  the  genus  and  if  normal  must  be  new,  although  it 
is  perhaps  only  a  diseased  specimen  of  C.  alaeformis. 

Length,  20  mm.;  width,  13  mm. 

Occurrence. — Aquia  Formation.    Clifton  Beach. 

Collection. — Johns  Hopkins  University. 

Family  ASTARTIDAE. 

Genus  ASTARTE  Soweiby. 
AsTARTE  marylandica  Clark. 
Plate  XLII,  Fig.  5. 

Astarte  marylandica  Clark,  1895,  Jobns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 

Astarte  marylandica  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  80,  pi.  xxi,  fig.  2. 

Description. — "  Shell  small,  roundedly  trigonal,  somewhat  compressed, 
thick,  nearly  equilateral;  surface  concentrically  costated  and  with  super- 
imposed fine  striae;  umbones  prominent."    Clark,  1896. 

Length,  16  mm.;  width,  15  mm. 

Occurrence. — Aquia  Formation.  Upper  Marlboro,  Brooks  Estate 
near  Seat  Pleasant,  Sheckel's  Farm  near  South  Eiver. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Family  PLEUROPHORIDAE. 

Genus  CORALLIOPHAGA  Blainville. 
Subgenus  ORYCTOMYA  Dall. 
Coralliophaga  (Oryctomya)  bryani  Clark. 
Plate  XLIII,  Figs.  1,  la,  2,  2a. 

Coralliophaga  hryatii  Clark,  189.5,  Johns  Hopkins  Uuiv.  Circ,  vol.  xv,  p.  5. 
Coralliophaga  bryani  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  73,  pi.  xv,  tigs. 
2a,  2b. 

Description. — "Shell  transversely  oblong,  thin,  slightly  gaping  pos- 
teriorly; prominent  fold  from  umbo  to  lower  margin;  surface  with  deli- 
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cate  lilies  of  growth  and  fine  radial  rows  of  miiinte  granules,  obsolete 
over  much  of  the  surface;  teeth  consisting  of  two  small  cardinal  and 
one  long  posterior  lateral;  pallial  line  with  shallow  sinus."    Clark,  1896. 

Only  two  specimens,  both  ripht  valves,  have  been  found.  The  one 
here  newly  figured  is  smaller  than  the  type,  but  more  nearly  perfect. 
The  teeth  are  not  well  preserved,  but  the  radiating  rows  of  gi'anules 
show  the  generic  affinities. 

Length,  20  mm.;  height,  IG  mm. 

Occurrence. — Aquia  Formation.  1  mile  southeast  of  Mason  Springs, 
Pomonkey  Xeck. 

Collections. — Maryland  Geological  Survey,  U.  S.  National  Museum. 

Order  ANOM ALODESM ACEA. 

Family  PERIPLOMIDAE. 

Genus  PERIPLOMA  Schumacher. 
PehiplOMA  (?)  S]). 
Two  specimens  have  been  found  whicli  have  the  general  form  of  this 
genus,  but  are  too  imperfect  for  complete  identification  or  description. 
Length,  29  mm.;  height,  24  mm. 

Occurrence. — Nanjemoy  P'oRiiATiox.  East  of  Port  Tobacco,  Wood- 
stock. 

Collections. — ]\Iaryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences  (No.  GJ30). 

Family  PHOLADOMYIDAE. 

Genus  PHOLADOMYA  Sowerby. 

Pholadomya  marylandica  Conrad. 
Plate  XLIII,  Fig.  3. 

Pholadomya  marylandica  ConvAdi,  1843,  Proc.  Nat.  Inst.  Bull,  ii,  p.  193,  pi.  i,  fi";.  8. 
Pholadomya  marylandica  Conrad,  1846,  Amer.  Jour.   Sci.,   ser.   ii,  vol.  i,  ji.  214, 
pi.  ii,  fig.  9. 

Pholadomya  marylatidicn  H.  C.  Lea,  184S,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  iv,  p.  104. 

Phohi(lnii,ii<i  ii,,(rijhiv<Uru  Conrad,  1  SCr,,  Aiii.  r.  .T(.ur.  Conch.,  vol.  i,  p.  3. 
l'h„hnj,„ir,j.,  nui,-<ih,n,Vi,;i  Conrad,  iMWi,  Smith,  Misi'.  Coll.  (300),  p.  8. 
riioh(,h„inj.i  uun;jl,i,„U,;,  Clark,  isll.-,,  .loliiis  Hopkins  Univ.  Circ,  vol.  xv,  p.  h. 
rholadoiiuja  iiiarijlandica  Clark,  18<»(i,  Bull.  141,  U.  S.  Geol.  Survey,  p.  7.5,  pi.  x.xix, 
tig-  -i. 
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Description. — "  Ovate,  profoxuidly  ventiicose,  with  coarse,  irregular 
concentric  lines  and  furrows,  and  obsolete,  rather  distant,  radii;  sum- 
mit of  umbo  prominent."    Conrad,  1842. 

The  very  fragile  shell  of  this  species  was  foTind  only  partially  pre- 
served in  a  few  instances,  although  numerous  casts  were  obtained  from 
the  indurated  layer,  Zone  5,  at  Aquia  Creek. 

Length,  75  mm.:  height,  .")5  mm. 

Occurrence. — Aquia  t'oiiM atiox.  Clifton  Beach  (upper  indurated 
bed).  Aquia  Crock.  iMirt  Washington,  Piscataway  (Conrad). 

Colli'cliiiiis. — ^Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences,  Johns  Hopkins  University,  U.  S.  National  Museum. 

Order  PRIONODESMACEA. 

Family  MYTILIDAE. 

Genus  MODIOLUS  Lamarck. 

Modiolus  alabamensis  Aldrich. 
Plate  XLIII,  Figs.  4,  5,  5a. 

Modiohi  ah,h„,„fi,^;s  Aldnch,  189.5,  BulL  Amer.  PaL  No.      p.  16,  dL  v,  fig.  13. 
Jfodiiihi  i„,tuin,i,'e,ixU  CMark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
2I(KV,nl„  ii^.iunnn-CHxis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  85,  pi.  xxxiv, 

lii^-s.  1, '-]<■. 

Mvaiohi.-<  [Br,u-h!j,l,iHU's)  potomacensi.s  Ball,  1898,  Trans.  Wagner  Free  lust.  Sei.,  vol. 
iii,  pt.  iii,  p.  796. 

Description. — "  Shell  strongly  arcuate,  surface  with  raised  lines  closely 
set,  becoming  nearly  obsolete  on  the  beaks;  a  few  lines  of  growth  cross- 
ing the  striae;  beak  small,  hinge  margin  slightly  curved,  ascending;  very 
small  fissure  on  basal  margin."    Aldrich,  1895. 

Shell  small,  oblong,  thin,  tumid,  anterior  side  somewhat  contracted; 
surface  with  fine  costated  striae  nearly  obsolete  anteriorly  and  less 
strongly  accentuated  posteriorly  than  in  the  center,  crossed  occasionally 
by  irregular  lines  of  growth;  umbones  prominent,  curved. 

Length,  32  mm.;  width,  15  mm. 

Occurrence. — Naxjemoy  Formation.  Popes  Creek,  Woodstock,  2i 
miles  above  Popes  Creek.    Aquia  Formation.    Liverpool  Point,  Clif- 
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ton  Beach,  Wades  Bay,  Aqiiia  Creek  (Zones  2  and  3),  Potomac  Creek,  2 
miles  below  Potomac  Creek,  Glymont,  1  mile  southeast  of  Mason  Springs, 
Upper  Marlboro,  Fort  Washington,  Mouth  of  Paspotansa  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Modiolus  marylaxdicus  n.  sp. 
Plate  XLIII,  Fig.  6. 
Description. — Shell  thin  and  fragile;  beaks  elevated,  strongly  incurved, 
and  situated  far  back  of  the  anterior  extremity;  surface  marked  by  strong 
lines  of  growth  and  faint  radiating  lines,  developing  into  strong  radial 
cracks. 

One  specimen  only,  and  that  showing  parts  of  both  valves,  has  been 
found;  while  another  that  may  belong  to  this  species,  although  it  shows 
some  quite  different  characteristics,  was  also  obtained. 

Length  (of  fragment),  20  mm.;  width,  10  mm. 

Occurrence. — Nanjemoy  Foematiox.  Woodstock. 

Collection. — Maryland  Geological  Survey. 

Genus  LITHOPHAGA  Bolten. 
Lithophaga  marylaxdica  n.  sp. 
Plate  XLIII,  Fig.  7. 

Solemya  petricoloides  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Solemya  petricoloides  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  74. 
Not  Byssomya  petricoloides  Lea. 

Description. — "  Shell  elongated,  very  inequilateral,  slightly  gaping, 
thin;  surface  nearly  smooth  with  tine  lines  of  growth;  umbones  very 
posteriorly  situated;  hinge  edentulous;  pallial  line  obscure."  Clark, 
1896. 

Our  specimens  differ  from  petricoloides  in  having  the  beaks  nearly 
terminal. 

Length,  11  mm.;  width,  4.5  mm. 

Occurrence. — Aquia  Forjiatiox.    Clifton  Beach. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Family  ANOMIIDAE. 

Genus  ANOMIA  Miiller. 

Anomia  makylandica  n.  sp. 
Plate  XLIV,  Figs.  2,  2a,  3. 
Description. — Shell  small,  thin,  irregular;  valves  very  unequal;  right 
valve  moderately  and  uniformly  convex;  byssal  opening  small;  left  valve 
very  convex  and  irregular.    Beak  anteriorly  situated  and  much  in- 
curved.   Surface  marked  by  fine  raised  radiating  threads  and  irregular 
wavy  concentric  undulations.    Lines  of  growth  strong,  irregular. 
Length,  19.5  mm.;  height,  18  mm. 

Occurrence. — Nanjemoy  Fokmation.  Woodstock,  Popes  Creek. 
Aquia  Formation.    Clifton  Beach. 

Collection. — Maryland  Geological  Survey. 

Anomia  McGeei  Clark. 
Plate  XLIV,  Figs.  1,  la. 

(?)  Anomia  ruffini  Conrad,  1835,  Fossils  Medial  Tertiary,  p.  74,  pi.  xlii,  fig.  6. 
Anomia  mcgeei  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5, 
Anomia  mcgeei  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  86,  pi.  xxxiv,  figs. 
5a,  5&. 

(?)  Anomia  ruffini  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Anomia  ruffini  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  783. 
(In  part). 

Description. — "Shell  of  left  valve  rather  solid,  convex,  nearly  equi- 
lateral; surface  strongly  lamellar,  with  faint  radial  plaits,  stronger  in 
the  latter  than  in  the  earlier  portions  of  the  shell."    Clark,  1896. 

The  type  of  this  species,  which  is  the  only  adult  specimen  known,  was 
found  in  the  collections  of  the  Philadelphia  Academy  of  Natural 
Sciences  labelled  "  Eocene  of  Hanover  County,  Va."  Anomia  ruffini 
Conrad  was  described  with  Miocene  fossils  (the  type  having  been  found 
on  the  Paniunkey  River,  Virginia,  where  both  Eocene  and  Miocene 
strata  occur),  and,  was  later,  by  Conrad  and  by  others,  placed  in  lists  of 
both  Eocene  and  Miocene  forms.  It  is  extremely  doubtful  if  the  species 
has  ever  been  found  in  the  Eocene. 

The  resemblance  between  A.  mcgeei  and  A.  ruffini  is  so  close  and 
both  are  so  different  from  any  other  forms  which  have  ever  been  found 
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ill  the  Eocene  that  it  is  possible  that  they  both  represent  the  same 
Miocene  species.  Dr.  Dall  considers  them  identical  but  is  in  donbt  as 
to  the  horizon  from  which  they  came. 

It  seems  best  to  publish  here  the  original  figures  of  A.  mcgeei  under 
the  original  name  in  order  to  bring  the  question  before  the  eyes  of  future 
investigators. 

Length,  50  mm.;  height,  48  mm. 

Occurrence. — Hanover  County,  Va. 

Collection. — Philadelphia  Academy  of  Natural  Sciences. 

Family'  PECTINIDAE. 

Genus  PECTEN  Miiller. 

Pectex  choctaa^ensis  Aldrich. 
Plate  XLIV,  Figs.  4,  5,  6. 

Pecteu.  choctaveims  Aldrich,  IS'.to,  Bull.  Amer.  Pal.  No.  2,  p.  16,  pi.  v,  fig.  7. 

Description. — "  Shell  suborbicular  thin,  depressed,  finely  closely  rib- 
bed, ribs  showing  through  the  substance  of  the  shell,  imbricated  near 
the  ventral  margin  and  on  the  anterior  slope;  ears  ribbed  and  ribs  im- 
bricated with  fine  oblique  reticulations  between."    Aldrich,  1895. 

There  are  40  to  50  ribs,  which  are  lamellated,  especially  when  old, 
but  sometimes  when  very  young.  The  young  shells  from  Alabama  do 
not  show  any  lamellation.  The  ribs  increase  both  by  bifurcation  and 
intercolation.    Camptonectes  structure  is  a  constant  characteristic. 

Width,  23  mm.;  height,  24  mm. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  1}  miles  above 
Popes  Creek.  Aquia  Formation.  Upper  Marlboro,  1  mile  northeast 
of  Piscataway,  South  East  Creek  (1  mile  from  Chester  River). 

Collection. — Maryland  Geological  Survey. 

Pecten  dalli  Clark. 
Plate  XLIV,  Figs.  7,  Ta,  7b. 

Pecteu  rogersi  Clark,  I  S'.i."),  .Tnbiis  Hopkins  Univ.  Circ,  vol.  x\\  p.  5. 

Pecten  rogersi  Clark,  I^Im;,  Bull.  141,  U.  S.  Geol.  Survey,  p.  85,  pi.  xxxiv,  figs.  2a-2c. 

Pecten  dalli  Clark,  ISli'^,  .Tcln-s  lli.i'kins  Univ.  Circ,  vol.  xviii,  p.  is. 

Pecten  (Pxeuclamnsinm)  f,-<n,i,ii;x  Dall,  1  s'.is.  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 

pt.  iv,  p.  7.5.3. 
Not  Pecten  ror/emt  Conrad. 
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Description. — Shell  small,  orbicular,  siTljpellucid,  nearly  equilateral, 
thin;  surface  shining  with  fine,  delicate  concentric  lines  and  rather  ob- 
scure, in  places  obsolete,  radial  ribs  that  show  most  strongly  near  the 
anterior  margins;  umbones  approximate  and  acute;  auricles  very  un- 
equal and  costated."    Clark,  1896. 

This  very  beautiful  species  shows  some  points  of  similarity  to  P.  cal- 
vai'us  Conrad  in  form  and  surface  features,  but  the  radial  striae  are  lack- 
ing upon  the  latter.  It  differs  from  P.  clioclavensis  in  its  feebler  sculp- 
ture.   It  possesses  a  faint  camptonectes  structure. 

Width,  16  mm.;  height,  18  mm. 

Occurrence. — Nanjemoy  Formation.  Woodstock,  Upper  Marlboro 
(deep  cut  near  Chesapeake  Beach  E.  E.  station).  Aquia  Forma- 
tion.   Potomac  Creek,  South  East  Creek  (1  mile  above  Chester  Eiver). 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Pecten  johnsoni  Clark. 
Plate  XLIV,  Figs.  8,  8a. 

Pecten  johnsoni  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Pecten  johnsoni  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  85,  pi.  xxxiv,  figs. 
3a,  Zh. 

Description. — "  Shell  small,  suborbicular,  equilateral;  surface  with 
about  twenty  uniform,  distant,  rounded  costate,  separated  by  broad 
interspaces,  with  a  few  short  costae  at  basal  margin,  the  whole  crossed 
by  fine  lines  of  growth;  ears  prominent,  unequal."    Clark,  1896. 

P.  greggi  Harris  resembles  this  form  very  closely.  It  differs  in  hav- 
ing stronger  camptonectes  structure,  and  in  not  having  the  number  of 
ribs  increase  toward  the  periphery. 

Width,  14  mm.;  height,  15  mm. 

Occurrence.— Nanjemoy  Formation.  Woodstock.  Aquia  Forma- 
tion. 2  miles  below  Potomac  Creek,  Potomac  Creek,  Mouth  of  Paspo- 
tansa  Creek. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 
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Pecten  sp. 
Plate  XLIV,  Figs.  9,  9a. 

Pecleu  sp.  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 

Pecten  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  86,  pi.  xxxiv,  fig.  4. 

Description. — "Shell  small,  orbicular;  surface  with  about  twenty 
broad,  flat  costae,  dividing  in  most  cases  in  passing  downward,  so  that 
over  thirty  appear  at  the  margin;  umbones  compressed;  ears  unequal." 
Clark,  1896. 

This  differs  from  P.  johnsoiii  only  in  having  the  ribs  increase  by 
bifurcation  instead  of  intercolation,  and  in  having  the  ribs  broader  than 
the  interspaces.  As  the  figured  specimen -is  the  only  one  that  has  been 
found  and  is  very  immature  it  is  best  not  to  give  it  a  name.  Perhaps  it 
is  an  aberrant  or  immature  form  of  P.  jolinsoni,  or  of  P.  innlitubbeanus 
Dall. 

Width,  10  mm.;  height,  11  mm. 

Occurrence. — Aquia  Formation.    Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  OSTREIDAE. 

Genus  OSTREA  Linne. 

OsTKEA  compressirostra  Say. 
Plates  XLV,  XLVI,  XL VII. 

Ostrea  compressirostra  Say,  1824,  Jour.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  133,  pi.  viii, 
figs.  3a,  36  [Reprint  Bull.  Amer.  Pal.  No.  5,  p.  38,  pL  viii,  figs.  2a,  2b.] 

Ostrea  compressirostra  Morton,  1834,  Syn.  Org.  Rem.  Cretaceous  Group,  App.,  p.  3. 

Ostrea  sinuosa  Rogers,  1837,  Trans.  Amer.  Philos.  Soc,  vol.  v,  ji.  340;  vol.  vi, 
pi.  xxvii,  fig.  1. 

Ostrea  compressirostra  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  103. 

Ostrea  hellovacina  Conrad,  1843,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  173  (not  of  Lamarck). 

Ostrea  sinuosa  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  103. 

Ostrea  romprrssn-ostra  Conrad,  186.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  15. 

Ostrea  si,i"nx,i  Conrad,  1865,  Amer.  .Jour.  Conch.,  vol.  i,  p.  15. 

Ostrea  vo„iprc.ssirv.stra  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  3. 

Ostrea  compressirostra  Heilprin,  1883,  White's  Fossil  Ostreidae;  Fourtli  Ann.  Rept. 

U.  S.  Geol.  Survey,  p.  309,  pi.  Ixv,  figs.  1,  2. 
Ostrea  compressirostra  Heilprin,  1884,  Contrib.  Tert.  Geol.  and  Pal.,  p.  85. 
Ostrea  sinuo.ia  Rogers,  1884,  Geology  of  the  Virginias,  p.  668,  pi.  ii,  tig.  1. 
Ostrea  compressirostra  de  Gregorio,  1890,  Ann.  Geol.  et  Pal.,  t.  ii,  p.  177,  pi.  xx, 

figs.  1,  8. 
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Osirea  compressiroUra  Harris,  1894,  Amer.  Jour.  Sci.,  ser.  iii,  voL  xlvii,  p.  303. 
Ostrea  compressiroslra  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Ostrea  comprensirostra  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  86,  pi.  xxxvii, 

ligs.  1,  3a-2c;  pi.  xxxviii,  ligs.  Ire,  16,  2a-3c' ;  pi.  xxxix,  tigs.  1,  2a,  26  :  pi.  xl, 

fig.  1- 

Ostrea  compressiroHtra  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv, 
p.  679. 

Description. — "  Shell  sinistral,  subovate:  inferior  valve  convex,  with 
nnmerous  convex  ribs  interrupted  by  fornicated  scales  at  the  lines  of 
increment;  hinge  curving  a  little  upward,  very  much  contracted  and 
short:  superior-  valve  fiat,  wrinkled  concentrically,  without  any  appear- 
ance of  longitudinal  lines:  hinge  more  dilated  than  that  of  the  superior 
valve,  and  oblique  with  respect  to  the  thickness  of  the  shell."  Say, 
1824. 

This  is  one  of  the  most  abundant  fossils  in  the  Aquia  formation.  The 
Nanjemoy  formation  contains  many  small  oysters  which  are  probably 
the  young  of  sellaeformis,  although  they  cannot  be  distinguished  from 
the  young  of  this  species. 

Length,  215  mm.;  width,  180  mm. 

Occurrence. — Aquia  Formation.  Upper  Marlboro,  Hardesty,  Aquia 
Creek,  Brooks  Estate  near  Seat  Pleasant,  3  miles  west  of  Leeland  on 
Western  Branch,  Sheckel's  Farm  near  South  River,  Reedy  Run,  Liver- 
pool Point,  1^  miles  south  of  Grimesville,  Potomac  Creek,  Fort  Wash- 
ington, Tinkers  Creek,  1  mile  northeast  of  Piscataway,  Swan  Creek 
(ravine  near  Piscataway  Creek),  1  mile  southeast  of  Mason  Springs, 
Mouth  of  Paspotansa  Creek,  Wades  Ba}'^,  3  miles  west  of  Pisgah,  Clifton 
Beach,  Mattawoman  Creek,  2  miles  south  of  South  River,  Glymont,  2 
miles  below  Potomac  Creek,  Leeland,  Seven  River. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  ]\Iuseum,  Philadelphia  Academy  of  Natural  Sciences. 

Ostrea  compressirostra  var.  alepidota  Dall. 

Ostrea  compressirostra  var.  alepidota  Dall,  1898,  Trans.  Waguer  Free  Inst.  Sci.,  vol. 
iii,  part  iv,  p.  680. 

Description. — "  Without  raised  lamellae  externally  but  with  radial 
grooves."-   Dall,  1898. 
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Shell  small,  roughly  triangular;  beak  high,  in  some  cases  slightly 
twisted;  raised  lainelhie  al)sent  or  confined  to  the  extreme  periphery; 
radial  grooves,  becoming  stronger  toward  the  periphery. 

Length,  85  mm.;  width,  63  mm. 

Occurrence. — Aquia  Fokjiatiox.    Fort  Washington,  Aquia  Creek. 
Collections. — Maryland  Geological  Survey,  U.  S.  National  j\Iuseum, 
Philadelphia  Academy  of  Natural  Sciences. 

OsTREA  SELLAEFORMis  Conrad. 
Plates  XLYIII,  XLIX. 

Ostrea  nellaeformis  Conrad,  1832,  Fossil  Shells  of  the  Tertiary,  No.  2,  p.  27,  pi.  xiii, 
tig.  2. 

Ostrea  sellaeforiii  is  Morton,  1834,  Syn.  Org.  Rem.  Cretaceous  Group,  App.,  p.  6. 
Oslrea  sellaefuritiis  Conrad,  1843,  Froe.  Nat.  Inst.,  Bull,  ii,  pp.  102,  193,  pi.  1,  lig.  1. 
Osirea  sellaef(,ri„ix  Tl.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  103. 
OUrea  sellaeforinix  Conrad,  18(5.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  1.5. 
Ontrea  scUacfonnis  Conrad,  Smith.  Misc.  Coll.  (200),  p.  3. 

Os^mf  .s' Hcilprin,  1883,  White's  Fossil  Ostreidae ;  Fourth  Ann.  Kept. 

U.  S.  Gcol.  Survey,  p.  311,  pi.  Ixii,  figs.  1,  2;  pi.  Ixiii,  fig.  1. 
Osirea  sdlaefornih  Clark,  18!)5,  Johns  Hopkins  Univ.  Giro.,  vol.  xv,  p.  .5. 
Ostrea  sellaeformts  CXar'k,  18!)(),  Bull.  141,  U.  S.  Geol.  Survey,  p.  87,  pi.  xxxv,  flgs. 

la-l(/;  pi.  x.xxvi,  flgs.  la,  lb. 

Descripiion. — "  Oblong,  convex,  thick  and  ponderous,  lobed;  one  side 
of  the  larger  valve  })rofoundly  sinuous  and  the  opposite  side  gibbous; 
smaller  valve  sinuous  and  little  convex;  dorsal  margin  long  and  slightly 
arched,  with  both  extremities  obtusely  iimndcil."    Conrad,  1833. 

This  form  alllidugh  very  abundantly  and  characteristically  developed 
in  the  valleys  of  the  James  and  Pamunkey  rivers,  occurs  generally  in 
the  Potomac  Valley  and  farther  north  only  as  small  specimens,  almost 
indistinguishable  from  the  young  of  0.  compressirostra. 

Height,  60  mm.:  width,  40  mm.  (largest  Maryland  specimen). 

Occurrence. — Xaxjemoy  Formation.  Popes  Creek,  IJ  miles  above 
Popes  Creek.  21-  miles  above  Popes  Creek,  East  of  Port  Tobacco,  Upper 
Marlboro  (deep  cut  near  Chesapeake  Beach  B.  E.  station),  Woodstock. 

Collections. — Johns  Hopkins  University,  Philadelphia  Academy  of 
Natural  Sciences,  Maryland  Geological  Survey. 
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Subgenus  GRYPHAEOSTREA  Conrad. 
OSTREA  (GrYPPIAEOSTKEa)  VOMER  (Mortoil). 

Plate  L,  Figs.  1,  la,  lb,  2,  3,  4,  4a,  5. 

Gryphaea  vomer  Morton,  1830,  Jour.  Acad.  Nat.  Sci.  Pbila.,  vol.  vi  (1st  series),  p.  83. 
Gryphaea  vomer  Morton,  1834,  Syn.  Org.  Rem.  Cretaceous,  X3.  54,  pi.  ix,  tig.  5. 
Gryphaea  vomer  Conrad,  1835,  Trans.  Geol.  Soc.  Penu.,  vol.  i,  p.  336. 
Gryphaea  vomer  Conrad,  184;3,  Proc.  Nat.  Inst.,  Bull,  ii,  p.  172. 

Oxtrca  (<! rijphdcoxtrea)  suheversa  Conrad,  1805,  Amer.  Jour.  Couch.,  vol.  i,  p.  15 
(name  only). 

Ostrea  up.  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  (3. 
Ostrea  sp.  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  88,  pi.  xxxix,  ligs.  Sa-Sv. 
Oxtrea  suheversa  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Ostrea  (Oryphaeo.itrea)  siibeversa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii, 
pt.  iv,  p.  681. 

Description. — "  Oblong-oval,  thin,  narrow;  lower  valve  deep,  longi- 
tudinally curved;  beak  prominent,  curved  laterally;  upper  valve  small  in 
proportion  to  the  lower,  and  marked  with  distinct,  concentric,  squamose 
plates."    Morton,  1834. 

The  possible  equivalence  of  this  form  with  Gryphaea  vomer  Morton, 
or  Gryphaea  eversa  Mellville  was  suggested  by  Dall.  Conrad  recorded 
the  species  from  Piscataway  and  Upper  Marlboro. 

Length,  39  mm.;  width,  20  mm.;  depth  of  lower  valve,  10  mm. 

Occurrence. — Nanjemoy'  Formation.  ^  mile  below  Chapel  Point. 
Aquia  Formation.  Piscataway,  Upper  Marlboro,  Aquia  Creek,  Po- 
tomac Creek,  2  miles  below  Potomac  Creek,  Sheckel's  Farm  near  South 
Eiver,  Fredericktown,  Glymont. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
Philadelphia  Academy  of  Natural  Sciences. 

Genus  GRYPHAEA  Lamarck. 

Gryphaea  vesicularis  Lamarck. 
Plate  L,  Figs.  6,  6a. 

Gryphaea  vesicularix  Lamarck,  1806,  Ann.  Mus.  viii,  p.  160,  pi.  sxii,  fig.  3.  An. 
Sans.  Vert.,  vol.  vi,  p.  309. 

A  single  specimen  of  this  form  was  found  associated  with  Eocene 
fossils  at  Clifton  Beach.    It  is  very  perfect,  having  both  valves  in  posi- 
tion.   It  seems  hardly  possible,  however,  that  it  can  be  a  representative 
13 
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of  the  Eocene  fauna,  as  an  isolated  specimen  of  this  typical  Cretaceous 
species,  it  seems  more  probable  that  it  must  have  been  derived  from 
Cretaceous  deposits.  An  even  more  remarkable  occurrence  is  the  dis- 
covery of  many  specimens  of  Tcrebratula  harlani  under  similar  condi- 
tions (see  p.  204). 

Occurrence. — Aquia  Fobmation.    Clifton  Beach. 

Collection. — Maryland  Geological  Survey. 

Family  PTERllDAE. 

Genus  PTERIA  Scnpoli. 

Ptekia  limula  (Conrad). 
Plate  LI,  Fig.  1. 

Aviciila  limula  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  4,  p.  39. 

Description. — "  Shell  convex,  with  slight  concentric  undulations; 
umbo  tapering  gradually  towards  the  apex,  which  is  acute,  but  not 
prominent;  wings  large  and  very  oblique;  sinus  of  the  posterior  margin 
not  profound;  nacre  very  pearly  and  iridescent.  Height,  1\  inches," 
Conrad,  1833. 

Height  of  largest  fragment,  18  mm. 

Occurrence. — Nanjemoy  Formation.    Popes  Creek,  Hills  Bridge. 
Aquia  Formation.    Upper  Marlboro. 
Collection. — Maryland  Geological  Survey. 

Family  ARCIDAE. 

Genus  GLYCYMERIS  Da  Costa. 

Glycymeris  idoneus  (Conrad). 
Plate  LI,  Figs.  2,  2a,  3,  3a,  4. 

Feetunculus  idoneus  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  No.  4,  p.  39. 
PectuncuUis  idoneus  Clark,  1895,  Johns  Hopkins  L^niv.  Circ.,  vol.  xv,  p.  .5. 
Pectunmlus  idoneus  Cl^Tk,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  84,  pi.  xxix,  figs, 
la-lc,  2. 

Description. — "  Shell  suborbicular,  thick,  convex;  oblique,  with  rather 
obscure  radiating  striae,  and  very  minute,  intervening  lines;  umbo  con- 
vex; beaks  distant,  rather  prominent  and  pointed;  cardinal  teeth  large; 
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truncated  in  the  center  by  a  rectilinear  line;  cavity  capacious;  margin 
crenate.    Length,  1^  in."    Conrad,  1833. 

Shell  moderately  thick,  obliquely  orbicular,  rather  ventricose,  slightly 
inequilateral,  equivalve,  with  faint  radiations;  hinge  with  few  promi- 
nent teeth;  margins  crenulated;  beaks  depressed. 

The  higher  beds  of  the  Aquia  formation,  especially  the  indurated 
ledge  at  Upper  Marlboro  and  at  the  localities  to  the  northeast,  are  very 
rich  in  shells  of  Glycymeris.  Although  in  some  features  they  at  times 
show  slight  variations  from  G.  idoneus  of  the  Gx\\i,  the  differences  are 
too  slight  to  warrant  specific  distinction. 

Length,  60  mm.;  height,  60  mm. 

Occurrence. — Nanjemoy  Formation.  3  miles  above  Popes  Creek, 
Woodstock.  Aqtjia  Formation.  Upper  Marlboro,  1  mile  west  of 
Hardesty,  Potomac  Creek,  1  mile  northeast  of  Piscataway,  Hardesty, 
Sheckels  Farm  near  South  Eiver,  2  and  3  miles  south  of  South  River, 
Rolph's  Landing. 

Collections. — Philadelphia  Academy  of  Natural  Sciences,  Johns  Hop- 
kins University,  Maryland  Geological  Survey. 

Family  LIMOPSIDAE. 

Genus  TRIGONOARCA  Conrad. 
Trigonoakca  decisa  (Conrad)  var. 
Plate  LI,  Figs.  5,  5a. 

Fectunculus  decisus  Conrad,  1833,  Fossil  Shells  of  the  Tertiary,  p.  39. 
Limopsis  decisus  Conrad,  1860,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  iv,  p.  397, 
pL  xlvii,  fig.  13. 

(HNoetia  pulchra    Gabb,  1860,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd  ser.,  vol.  iv, 

p.  388,  pi.  Ixvii,  lig.  6.5. 
Trigonoarca  pulchra  var.  Harris,  1897,  Bull.  Amer.  Pal.  No.  9,  p.  48,  pi.  viil,  flgs. 

2,  2a. 

Description. — "  Shell  longitudinally  suboval,  equilateral,  with  obsolete 
radiating  striae;  posterior  end  obliquely  truncated,  umbonial  slope  angu- 
lated,  incurved;  beaks  small,  pointed  and  recurved;  cardinal  teeth  small 
and  crowded;  series  not  much  arcuated;  margin  entire.  Length,  \  of  an 
inch."    Conrad,  1833. 

This  form  is  smaller  and  proportionally  longer  than  T.  pulchra  Gabb 
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and  has  fainter  sculpture.  It  is  much  more  like  the  variety  figured  by 
Harris. 

Length,  4  mm.;  M'idth,  2.5  mm. 

Occurrence. — Xaxjemoy  Fokmatiox.  Woodstock. 

Collection. — ^Maryland  (icological  Survey. 

Family  PARALLELODONTIDAE. 

Genus  CUCULLAEA  Lamarck. 
CUCULLAEA  GIGAXTEA  Courad. 

Plates  LII,  LIII,  LIV,  LV. 

Cucullaea  gujantea.  Conrad,  1830,  Jour.  Acad.  Nat.  Sci.  Pliila.,  vol.  vi,  p.  237,  pi.  x, 
fig.  4. 

Cucullaea  onochela  Rogers,   18.39,  Trans.  Ainer.  Phllos.  Soc,  vol.  vi,  p.  372,  pi. 
xxviii,  tig.  2. 

Cucullaea  tr<iiisrirs,i  Rogers,  1839,  Trans.  Amer.  Philos.  Soc,  vol.  vi,  p.  373,  pi. 

xxi\,  li-.  1. 

CucuU.i,,,  ,iuj„„i,,i  n.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  98. 
CuculhK'i  . -„,„/,,/„  ir.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  98. 
Cumlh,,  ,,  i,:i„sr,  rsa  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  98. 
Ciiriillii,,,  rn,/,  rsH,„,:  Nyst,  1848,  Tabl.  Synopt.  Arcacees,  [).  03. 
I, III  ill  I-' , I  ijlijii  nil  II  Conrad,  1S6.5,  Amer.  Jour.  Conch.,  vol.  i,  ji.  II. 
Liiliii i-i-ii  ■iiiiii  hi  III  (  dnrad,  ISO.t.  Amer.  Jour.  Conch.,  vol.  1,  p.  11. 
I, III  III  r<  II  I  riiiixrii-^,1  (7>iirad,  18(i."),  .\inei-.  Jour.  Conch.,  vol.  i,  p.  11. 
Liiriiirr.i  ijn,iiiiliii  Ciiiirad,  ISHC,  yniitli.  Misc.  Coll.  (200),  p.  4. 
LiitUircn  iiiiochelii  Conrad,  18(;(i,  Smith.  Misc.  Coll.  (200),  p.  4. 
Latiarva  transversa  Conrad,  18ti6,  Smith.  Misc.  Coll.  (200),  p.  4. 
Laliarca  idonea  Conrad,  1872,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  .53,  pi.  ii,  tig.  1. 
Area  rogersi  Heilpriii,  is?m,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  449. 
Cueullaea  onorhchi  Ront-rs,  iss4,  (Geology  of  the  Virginias,  p.  5(19,  pi.  iii,  tig.  2. 
Cucullaea  transrersu  Rogers,  1SS4,  Geology  of  the  Virginias,  p.  (370,  pi.  iv,  lig.  1. 
Area  onochela  Heilprin,  1884,  Contrib.  Tert.  Geol.  and  Pal.,  p.  87. 
Cticullaea  transnerna  Harris,  1.S94,  Amer.  Jour.  Sci.,  ser.  iii,  vol.  xlvii,  p.  303. 
Cuculliiiii  i/ii/ii/iteii  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Cucnlhii  ii  ij'iiiiiiiKii  Clark,  1890,  Bull.  141,  U.  S.  Geol.  Survey,  p.  84,  pi.  xxx,  xxxi, 
xxxii,  xx.xiii. 

Cucullaea  (/iyaiUea  vur.  Harris,  1S97,  Bull.  Amer.  Pal.  No.  9,  p.  49,  pi.  viii,  tigs. 
3a,  4. 

Cucullaea  gigantea  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  p.  ()03. 
Ciirullaea  transversa  Dall,  1898,  Trans.  Wagner  Free  Inst.  Sci.,  vol.  iii,  pt.  iv,  pp. 
603,  646. 

Description. — "Shell  .«ubtriaiigular,  obliquely  cordate;  very  ventri- 
co.se.  with  numerous  longitudinal  sidci;  anterior  side  flattened,  produced 
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and  snljciineiform;  posterior  side  very  short;  umbones  gibbous:  Ijeaks 
distant  and  nnicli  incurved."    Conrad,  1830. 

A  careful  examination  of  tlie  various  forms  of  CuciiUaea  from  the 
MaryUmd  and  Virginia  Eocene  shows  them  to  be  modifications  of  a 
single  species  that  possesses  great  variability  in  outline  and  surface 
decoration.  The  most  profound  changes  appear  upon  comparison  of 
young  and  adult  forms.  The  immature  shells  are  relatively  not  as  high 
or  as  tumid  and  ]iosscss  mucli  narrower  ligament  areas  than  the  adults. 
Eogers  gave  the  name  of  ('.  fnnisirrsn  to  these  young  forms.  Casts  of 
the  larger  shells  are  not  uncommon  and  arc  locally  known  as  ''  turtle 
heads." 

Professor  Harris  agrees  with  us  in  regarding  the  Maryland-Virginia 
Cucullaeas  as  all  of  one  species,  and  also  includes  in  it  a  form  from  the 
Chickasawan  of  Alabama  of  the  fraiisrersa  type.  Dr.  Dall,  however, 
recognizes  two  species.  If  it  were  possible  to  separate  the  forms  the  dis- 
tinction between  the  gigantea  and  iransvpvm  types  would  be  very  useful, 
since  the  former  occurs  only  in  the  Aquia  fonuation,  while  the  latter 
is  the  only  form  found  in  the  ISTanjemoy  formation  or  in  the  Gulf  states. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  Woodstock, 
Thrift  (well).  Aquia  Formation.  Liverpool  Point,  1  mile  southeast 
of  Mason  Springs,  Potomac  Creek,  Paspotansa  Creek,  3  miles  below  Po- 
tomac Creek,  Aquia  Creek,  Clifton  Beach,  1  mile  northeast  of  Piscata- 
way,  Fpper  Marlboro,  Hardesty,  Rolph's  Landing,  3  miles  west  of 
Leeland,  Fort  Washing-ton,  Glymont,  Sheckel's  Farm  near  South  River, 
Fredericktown  (?). 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University, 
U.  S.  National  Museum,  Philadelphia  Academy  of  Natural  Sciences. 

Leda  parva  (Rogers). 
Plate  LVI,  Figs.  5,  6,  7,  7a. 

yiiciihi  pari'it  Roarers,  1S37,  Trans.  Amer.  Philos.  Soc,  vol.  v,  p.  340.  (Reprint 

Gi-nloiry  cif  tlie  Virginias,  1884,  p.  668.) 
Nitcuhi  pitrvii  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  iv,  p.  103. 
Lcda  parva  Conrad,  18.54,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  39. 
yurulaiia  parva  Conrad,  186.5,  Araer.  Jour.  Concb.,  vol.  i,  p.  3. 
yMriilaiiii  piirva  Conrad,  1866,  Smith.  Misc.  Coll.  (300),  p.  3. 
Lt'ilii  /Hirni  (  lark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Leda  parva  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  83,  pi.  xxviii,  tigs.  2a-2d 
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Descriidion. — "  Shell  ovate,  inflated,  rounded  before,  not  much  pro- 
duced, but  rapidly  tapering  to  a  truncated  point  behind,  furnished  with 
about  twelve  rather  coarse  concentric  folds  or  ridges,  and  a  longitudinal 
gently  depressed  groove  or  undulation  of  surface,  running  from  near 
the  beak  to  the  posterior  basal  margin;  beaks  nearly  central;  anterior 
series  of  teeth  slightly  arched;  posterior  series  nearly  straight;  margin 
entire;  cavity  rather  deep."    Rogers,  1837. 

Length,  5  mm.;  height,  3  mm. 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  Woodstock,  2^ 
miles  above  Popes  Creek. 

Collections. — Philadelphia  Academy  of  Natural  Sciences,  Johns  Hop- 
kins University,  Maryland  Geological  Survey. 

Leda  cultelliformis  (Eogers). 
Plate  LVI,  Figs.  8,  8a. 

Nucula  cultelliformis  Rogers,  1837,  Traus.  Amer.  Philos.  Soc,  new  series,  vol.  v, 
p.  339. 

Nucula  cultelliformis  H.  C.  Lea,  1848,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iv,  p.  102. 
Leda  cultelliformis  Conrad,  1854,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  vii,  p.  29. 
Nuculana  cultelliformis  Couvsid,  1»6.5,  Amer.  Jour.  Conch.,  vol.  i,  p.  13. 
Nuculana  cultelliformis  Conrad,  1866,  Smith.  Misc.  Coll.  (200),  p.  3. 
Nucula  cultelliformis  Rogers,  1884,  Geology  of  the  Virginias,  p.  667. 
Toldia  cultelliformis  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Leda  (Adrana)  cultelliformis  Clark,  1896,  Bull.  141,  U.  S.  Gaol.  Survey,  p.  83,  pl_ 
xxviii,  figs.  3tf,  36. 

Description. — "  Shell  ovate,  ensiform,  somewhat  inflated,  rounded  be- 
fore, much  elongated  and  tapering  behind,  the  posterior  length  more 
than  twice  the  anterior,  furnished  with  very  fine,  hardly  distinct  concen- 
tric striae,  and  one  distinct  and  one  very  obscure  rib  behind;  anterior 
part  with  an  indistinct  fold;  shell  thin;  lunule  long  and  lanceolate;  beak 
small;  anterior  series  of  the  teeth  gently  arched;  posterior  series  straight; 
teeth  in  both  acutely  bent,  the  angles  directed  toward  the  beak;  margin 
entire;  cavity  of  shell  shallo\v,  with  a  ridge  passing  from  the  1)eak  to  the 
posterior  margin."    Eogers,  1837. 

Length,  10  mm.;  height,  -4  mm. 

Occurrence. — Aquia  Foematiox.    Clifton  Beach.    Naxjemoy  For- 
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MATiON.  Popes  Creek,  2^  miles  above  Popes  Creek,  Woodstock,  Upper 
Marlboro  (deep  cut  near  Chesapeake  Beach  E.  R.  station). 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Family  LEDIDAE. 

Genus  LEDA  Schumacher. 
Leda  improcera  (Conrad). 
Plate  LVI,  Figs.  1,  2,  3,  4. 

Nuctda  improcera  Conrad,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd  ser. ,  voL  i,  p.  131, 
pL  xiv,  fig.  as. 

Nucularia  improcera  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  i,  p.  13. 
Nuculana  improcera  Conrad,  1866,  Smith.  Misc.  ColL  (300),  p.  3. 
Leda  improcera  Clark,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Leda  improcera  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  83,  pi.  xxviii,  figs. 
la-Id  (not  le). 

Description. — "Elongate,  very  inequilateral,  convex,  polished,  and 
having  fine  indistinct  concentric  lines;  anterior  side  produced,  bicarin- 
ated;  the  upper  margin  incurved  toward  the  apex;  extremity  angulated." 
Conrad,  1848. 

This  species  shows  considerable  variation  in  outline.  Conrad's  types 
are  of  the  more  elongate  form.  If  the  more  elevated  form  is  a  con- 
stant variation  it  should  be  separated  as  a  new  variety  or  species. 

Length,  8  mm.;  height,  4  mm.  (typical).  Length,  11  mm.;  height,  7 
mm.  (elevated  form). 

Occurrence. — Nanjemoy  Formation.  Popes  Creek,  Woodstock, 
Head  of  Nanjemoy  Creek,  2^  miles  above  Popes  Creek. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Leda  parilis  (Conrad). 
Plate  LVII,  Figs.  1,  2,  2a. 

Nucula  parilis  Conrad,  1848,  Jour.  Acad.  Nat.  Sci.  Phila.,  2nd  ser.,  vol.  i,  p.  133, 
pi.  xiv,  fig.  31. 

Nucula  parilis  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 

Description. — "  Ovate,  ventricose,  with  concentric  lines;  beaks  medial; 
anterior  end  pointed,  angular;  posterior  end  regularly  rounded;  an- 
terior submargin  carinated,  hinge  margin  very  oblique,  straight  from 
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the  apex,  except  near  the  end  wliere  it  is  somewhat  angulated.''  Con- 
rad, 1848. 

This  very  distinct  species  has  been  found  only  in  and  innnediately 
above  the  indnrated  ledge  at  Upper  Marlboro  and  South  River  bridge. 
It  is  rare  in  the  indurated  ledge  but  abundant  in  the  shell  bed  imme- 
diately above  it.  The  type  which  came  from  Upper  Marlboro  is  still  in 
the  collection  of  the  Philadelphia  Academy  of  Natural  Sciences. 

Length,  15  mm.;  height,  9  mm. 

Occunrnrp. — Aquia  Fokmatiox.  Ujiper  ]\Iarll)oro,  SheckeFs  Farm 
near  South  Eiver. 

Colkcfions. — ^laryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Leda  parilis  var. 
Plate  LVII,  Fig.  3. 

Leda  improecra  Clark,  Bull.  Ul,  U.  S.  Geol.  Survey,  pi.  xxviii,  tig.  Ic 

This  form  is  a  connecting  link  between  L.  cUftonensis  and  L.  ■parilis 
and  might  be  the  descendant  of  either.  It  is  less  globose  and  has 
smaller,  more  numerous  folds  than  L.  parilis;  and  is  somewhat  more 
elevated  than  L.  cUftonensis  with  smaller,  more  closely-set  folds. 

Length,  11  mm.;  width,  6.5  mm. 

Occurrence. — Xaxjemoy  Formation.    Hills  Bridge,  Woodstock. 
Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 

Leda  potomacexsis  n.  sp. 
Plate  LVI,  Figs.  9,  10. 

(.'')  Xuculana  jjrotejcla  Conrad,  186.5,  Amer.  Jour.  Concb.,  vol.  i,  \i.  147,  pi.  xi,  fif;.  6. 
(In  part.) 

Leda  protexla  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  .5. 
Ledaprotexta  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  83. 

Description. — "  Shell  large,  transverse,  elongate,  anterior  side  round- 
ed, posterior  somewhat  longer,  attenuated,  terminating  in  an  obtuse 
beak;  surface  witli  numerous  concentric  striations  somewhat  interfered 
with  on  the  rostrated  portion  of  the  posterior  side,  where  the  riblets 
become  more  lamellated  and  wavy  and  at  times  even  disappear."  Clark, 
1896. 
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Xunihdui  prole.rtd  Conrad  (ISG.")),  Avhich  is  Lcdfi  pvoioxta.  Harris 
(lS!i;),  includes  two  lnnii<.  The  first  lias  Ihtii  .IrM-ril.cd  l.v  Dr.  Uall 
as  T.cda  pharcida  and  (nonrs  at  Wnod"s  BiiiH',  ('liin  taw  ('oi'in'r,  and  Cave 
liranch,  Ala.  The  second,  wliu-li  is  Lr,l,i  prolcrhi  Clark  (189G).  is 
described  here,  and  occurs  outside  of  ^larvland  af  I'xdrs  Landing,  Gregg's 
Landing,  and  Yellow  Bluff,  Ala.  The  ahove  localities  are  all  given 
from  niaferial  in  the  collection  of  the  Philadelphia  Academy  of  jSTafural 
Sciences. 

Length,  37  mm.:  width.  IT  mm. 

Occurrence. —  Xax.temoy  Formation.  Woodstock,  West  of  Port  To- 
bacco, 1  mile  southeast  of  Piscatawa}',  i  mile  helow  Chapel  Point, 
Charles  Branch  between  Eosaryville  and  Upper  Marlboro,  Popes  Creek. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Leda  cliftonexsis  n.  sp. 
Plate  LVI,  Fig.  11. 
Description. — Shell  short,  ventricose,  posteriorly  acute,  anterior  regu- 
larly rounded.    Surface  marked  with  very  regular,  concentric  folds, 
with  narrow,  sharply  incised  interspaces. 
Length,  11  mm.;  height,  o  mm. 

Occurrence. — Aquia  Formation.    3  miles  below  Potomac  Creek,  Po- 
tomac Creek,  Aquia  Creek,  Liverpool  Point,  Clifton  Beach. 
Collection. — Maryland  Geological  Survey. 

Leda  tysoni  n.  sp. 
Plate  LVII,  Figs.  4,  4a,  5. 

Description. — Shell  of  moderate  size,  thin,  not  extremely  inequilateral; 
beaks  large,  proximate;  anterior  end  produced,  uniformly  rounded;  pos- 
terior end  broad,  nniformly  rounded:  surface  marked  by  fine,  regular 
closely-set  rounded  lamellae  with  narrow  interspaces;  hinge-line  nearly 
straight  with  from  twelve  to  fifteen  teeth  on  either  side  of  a  subum- 
bonal  chondrophore. 

This  species  has  some  resemblance  to  the  figures  of  Niicula  capsiopsis 
de  Gregorio.' 

1  Ann.  Geol.  et  Pal.,  vol.  ii,  p.  187,  pi.  xxii,  tigs.  33,  24. 
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Length,  12  mm.;  height,  6.5  mm. 

Occurrence. — Nanjemoy  Formatiox.  Popes  Creek,  Woodstock,  1 
mile  southeast  of  Piscataway,  2^  to  3  miles  above  Popes  Creek. 

Collections. — Maryland  Geological  Survey,  Philadelphia  Academy  of 
Natural  Sciences. 

Family  NUCULIDAE. 

Genus  NUCULA  Lamarck. 

NucuLA  ovuLA  Lea. 
Plate  LVII,  Fig.  6. 

Nucula  ovula  Lea,  1833,  Contrib.  to  Geol.,  p.  80,  pi.  iii,  fig.  59. 

Description. — "Shell  ovate,  oblique,  inflated,  very  inequilateral,  trans- 
versely striate,  longitudinally  and  very  minutely  ribbed;  substance  of 
the  shell  thin;  lunule  large,  not  deeply  impressed;  beaks  pointed,  re- 
curved; anterior  series  of  teeth  short,  posterior  series  long;  fosset  nearly 
direct;  cavity  of  the  shell  deep;  margin  very  minutely  crenulate;  nacre 
pearly."    Lea,  1833. 

Length,  11  mm.;  height,  7.5  mm. 

Occurrence. — Aquia  Foematiox.  L^^pper  ^Marlboro,  Sheckel's  Farm 
near  South  Eiver. 

Collection. — Maryland  Geological  Survey. 

Nucula  potomacexsis  n.  sp. 
Plate  LVII,  Figs.  7,  7a,  8,  8a. 

Nucula  magnifica  Clark,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  5. 
Nucula  magnifica  Clark,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  83. 
Not  Nucula  magnifica  Conrad. 

Description. — Shell  small,  thin,  fragile;  valves  shallow;  surface  mark- 
ed by  strong  radial  striae  Mdiich  are  stronger  toward  the  periphery,  and 
along  which  the  shell  tends  to  fracture;  margin  strongly  crenulated; 
lines  of  growth  faint  and  irregular,  other  concentric  sculpture  lacking; 
interior  with  a  silvery  luster:  beaks  anteriorly  situated;  lunule  indis- 
tinct; chondrophore  narrow,  oblique;  anterior  teeth  about  fifteen,  pos- 
terior teeth  about  six. 
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Length,  11  mm.;  height,  8  mm. 

Occurrence. — ISTanjemoy  Formation.  Woodstock,  Head  of  Nanjemoy 
Creek,  Charles  Branch  between  Eosaryville  and  Upper  Marlboro,  Popes 
Creek,  East  and  west  of  Port  Tobacco,  Upper  Marlboro  (deep  cut  near 
Chesapeake  Beach  E.  E.  station),  2^  miles  above  Popes  Creek. 

Collections. — Maryland  Geological  Survey,  Johns  Hopkins  University. 


MOLLUSCOIDEA. 

Class  BRACHIOPODA. 

Order  TELEOTREMATA. 

Family  TEREBRATELLIDAE. 

Genus  PLATIDIA  Costa. 
Platidia  marylandica  n.  sp. 
Plate  LVIII,  Figs.  1,  la,  lb,  Ic. 

Description. — Shell  small,  subcircular,  somewhat  depressed,  with  well- 
marked  lines  of  growth;  ventral  valve  with  hinge-area  prominent,  high, 
bisected  by  a  large  open  foramen  and  with  a  well-defined,  linear  septum 
in  the  interior;  dorsal  valve  with  large  pedicle  incision,  and  with  a  short, 
high,  slightly  bifurcated  medium  septum  in  the  interior;  teeth  and 
sockets  prominent;  shell  structure  minutely  punctate. 

This  beautiful  little  brachiopod  is  not  uncommon  at  Upper  Marlboro 
where  it  is  found  associated  with  bryozoans  and  foraminifera.  There  is 
no  other  American  fossil  species  of  this  genus. 

Length,  4  mm.;  width.  4  mm. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 
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Family  TERHBRATULIDAE. 

Genus  TEREBRATULA  Llhwyd. 
Teeebeatula  haelaxi  Morton. 
Plate  LVIII,  Figs.  2,  3,  3a. 

Teirhntliihi  h<trhi,ii  Morton,  1829,  Jour.  Acad.  Nat.  Sci.  Pliila.,  vol.  vi,  j).  73,  pi. 
iii,  tig-s.  1-4,  7,  8;  Amer.  Jour.  Sci.,  vol.  xvii,  p.  ;iS3  ;  vol.  .wiii,  pi.  iii,  fig. 
1<). 

Tn-ebr,iti(l<i  harhtni  Baug,  18!»S,  Amer.  GeoL,  vol.  \-.\ii,  p.  370. 

Description. — "  Slicll  liii  jze.  about  twice  as  long  as  broad,  sides  straight 
and  imperfectly  ])aia]lcl;  ii])])er  valve  ])lano-convex,  obscurely  bipli- 
cated  except  near  the  niar,i;iii,  which  has  three  inconsidera1)le  sinuses; 
lower  valve  very  convex,  with  a  longitudinal  ridge  and  slight  lateral 
de])ressi(ins:  beak  incurved;  uudio  ])roininent."'    Morton.  1829. 

^Ir.  Schuchcrt  states  in  a  private  communication  that  "The  Tere- 
hratiiJn  luirlaiii  from  the  Eoc'cne  show  a  tendency  to  variation  which  if 
constant  I  would  use  as  a  distinguishing  character  for  the  establishing 
of  a  variety.  This  tendency  is  for  the  shell  to  become  a  little  wider  with 
the  loss  of  lobation.  Similar  shells  also  occur  among  the  Cretaceous 
specimens  but  the  form  seems  to  be  rare.  If  in  the  Eocene  this  form 
is  the  prevailing  one  then  it  shows  the  line  of  variation  in  evolution. 
However,  if  you  give  these  Eocene  specimens  a  varietal  name,  call  atten- 
tion to  the  fact  that  the  identification  cannot  be  made  from  single 
specimens. 

"  Another  slight  difference  is  the  wide  area  on  each  side  of  the  crural 
processes.  This  also  has  no  particular  value.  I  should  never  have  be- 
lieved the  finding  of  Terehratula  liarlani  in  Eocene  strata  had  I  not 
seen  these  specimens  with  your  remarks  as  to  occurrence  and  associated 
Eocene  fossils." 

Whether  the  specimens  of  Terehrniiila  lidiiaiii  found  associated  with 
typical  Eocene  fossils  are  to  be  regarded  as  mechanically  derived  from 
Cretaceous  dejjosits  or  are  really  Eocene  representatives  of  this  import- 
ant species  the  authors  have  not  been  aide  to  determine.  A  careful 
study  of  the  many  shells  found  does  not  afford  any  evidence  that  they 
Mere  transported  to  any  distance  although  in  some  in.stances  occurring 
well  above  the  base  of  the  Eocene.    Furthermore,  it  cannot  be  definitely 
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shown,  so  far  as  theso  occurreiiecs  are  concerned,  that  the  llancocas  for- 
mation, to  which  Tcrchndula  Jiarhnii  is  limited  farther  north,  really  ex- 
ists or  ever  did  exist  in  the  area  below  the  Eocene  strata.  The 
specimens  obtained,  however,  are  not  unlike  the  Cretaceous  forms. 
It  is  important  in  this  connection  that  thev  have  never  been  observed, 
in  the  intervening  Manas(|ii'.iii  and  Sliai-k  I'iver  formations,  both  of 
which  have  furnished  a  considcraMc  nuud)er  ol'  other  species. 

The  specimens  vary  considerably  in  size,  although  the  larger  forms 
predominate.  The  largest  specimens  are  from  70  to  80  mm.  in  height 
and  40  to  50  mm.  in  width. 

Occurrence. — Aql  ia  Fohmatiox.  3  miles  west  of  Leeland,  Severn 
Eiver  opposite  Annapolis. 

Collections. — Maryland  Geological  Survey,  Maryland  Academy  of 
Sciences. 

Class  BRYOZOA. 
Order  CYCLOSTOMATA. 

Family  TUBULIPORIDAE. 

Genus  DISCOSPARSA  d'Orbigny. 
DiSCOSPARSA  VAEIANS  n.  Sp. 

Plate  LIX,  Fig.  3. 

Description. — Zoarium  forming  subcircular  (young)  or  irregular,  un- 
dulating expansions,  2  to  10  mm.  wide,  parasitically  attached,  or  more 
or  less  free  and  epithecated  beneath.  In  young  colonies  which  are  often 
spread  over  the  original  layer,  the  zooecial  apertures,  which  are  enclosed 
by  moderately  elevated,  ring-like  peristomes,  are,  sometimes  uniserially, 
but  never  very  regularly,  ananged  in  a  radiate  manner  about  the  small, 
depressed  and  smooth  central  s])ace.  In  older  examples,  there  are  sev- 
eral of  these  maculae,  but  the  radial  arrangement  of  the  zooecia  about 
them,  is  generally  obscure.  The  ooecia  immediately  surrounding  the 
maculae  are  often  of  larger  size  and  more  oblique  than  those  covering 
the  intermediate  spaces  where  they  are  ([uite  direct.  Init  in  worn  ex- 
amples very  little  dilference  in  size  is  noticeable.    The  interzooecial 
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spaces,  which  are  solid  and  concave  normally,  are  pitted  in  worn  speci- 
mens as  though  they  contained  covered  mesopores  or  vesicles.  The  un- 
worn covering  is  minutely  punctate,  as  are  also  the  covers  closing  some 
of  the  zooecial  apertures.  The  zooecia  form  mere  inflations  of  the  sur- 
face, usually  (perhaps  always)  over  one  of  the  maculae,  which  in  that 
case  is  slightly  raised  instead  of  depressed  and  pierced  by  somewhat 
scattered  apertures.  An  average  of  nine  zooecia  occur  in  2  mm.  Tube 
Avails  as  seen  in  fractured  specimens,  thin  beneath  the  outer  crust,  min- 
utely perforated,  the  pores  arranged  in  transverse  series  with  nearly 
three  of  the  rows  in  the  space  equalling  the  width  of  a  tube.  No 
diaphragms  were  observed.    Length  of  tubes,  1  mm.  or  less. 

The  Lower  Eocene  specimens  have  been  identified  with  a  common 
form  in  the  washings  of  the  Upper  Cretaceous  at  Vincentown,  N.  J.  In 
the  latter  the  arrangement  of  the  zooecia  is  usually  more  regular  and 
the  maculae  scarcely  so  noticeable  as  they  are  in  the  Upper  Marlboro 
specimens,  but  other  Vincentown  specimens  agree  very  closely  with  the 
one  illustrated  on  Plate  LIX,  Fig.  3.  The  generic  position  of  the  species 
may  be  considered  a  trifle  doubtful.  The  wholly  parasitic  specimens 
would  probably  be  placed  by  most  authors  under  Berenicea,  but  it  does 
not  seem  that  the  species  in  any  of  its  forms  is  ever  truly  a  Berenicea. 
Besides,  these  parasitic  specimens  cannot  possibly  be  distinguished  in 
other  respects  from  the  free  laminar  and  even  discoid  specimens  here 
united  with  them.  Discosparsa  as  established  by  d'Orbigny  and  ac- 
cepted by  Pergens,  includes  discoid  or  cupuliform  zoaria,  attached  by 
the  central  portion  of  the  base  only.  The  zooecial  apertures  are  dis- 
posed irregularly  or  in  intersecting  curved  lines  about  the  center  of  the 
upper  surface.  As  these  conditions  are  fully  complied  with  by  at  least 
some  of  the  Vincentown  specimens  of  D.  varians,  it  appears  reasonable 
to  place  the  species  under  Discosparsa  rather  than  Berenicea.  There  is 
no  described  American  species  closely  resembling  D.  varians  and  none 
of  those  from  European  deposits  seem  near  enough  to  require  detailed 
comparison.  The  species  is  common  in  the  Upper  Cretaceous  at  Vincen- 
town, N.  J. 

Occurrence. — Aquia  Formation.    ITpper  Marlboro. 
Collection. — Maryland  Geological  Survey. 
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Family  FASCIPORIDAE. 

Genus  FASCIPORA  d'Oibigny. 
Fascipora  subramosa  n.  sp. 
Plate  LIX,  Figs.  1,  2. 

Description. — Zoarium  consisting  of  small  flattened  branches,  varying 
from  snbcylindrical  to  flabellate,  usually  about  1.5  mm.  in  thickness. 
Ends  of  branches  convex,  occupied  by  the  mouths  of  numerous  sub- 
equal,  thin-walled,  angular  tubes,  usually  about  0.12  mm.  in  diameter. 
Sides  of  branches  with  rather  obscure  transverse  wrinkles  and  the  aper- 
tures of  the  true  or  fully-developed  zooecia.  The  latter  are  somewhat 
scattered,  though  a  tendency  to  arrangement  in  series— chiefly  longitu- 
dinal— is  commonly  apparent.  The  rounded  contour  of  the  zooecial 
tube-wall  is  but  dimly  discernible  behind  the  moderately  raised  aper- 
tural  rims.  Zooecial  apertures  ovate,  about  0.14  mm.  by  0.18  mm., 
with  about  five  in  2  mm.  luterapertural  space  as  well  as  apertural 
covers,  minutely  punctate.  In  vertical  fractures  the  tubes  are  shown 
to  be  very  long  and  that  they  approach  the  surface  very  gradually. 
Ooecium  a  mere  inflation  of  the  surface  through  which  one  or  more  of 
the  zooecial  tubes  pass. 

In  the  general  form  of  its  zoarium  this  species  agrees  very  well  with 
F.  pavonina  (Michelin)  d'Orbigny's  type  of  the  genus,  but  its  zooecia 
are  much  smaller  and  not  nearly  so  prominent. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Family  IDMONIIDAE. 

Genus  RETICULIPORA  d'Orbigny. 
Eeticulipora  dichotoma  Gabb  and  Horn. 
Plate  LIX,  Figs.  9-12. 

Betlcidipora  dichotoma  Gabb  and  Horn,  1862,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd  ser., 

voL  V,  p.  173,  pi.  xxi,  tig.  64. 
Comp.  Bicruina  gaudryana  Pergens,  1890,  Revis.  des  Bryozoaires  du  Cretace,  Bull. 

Soc.  Beige  de  Geol.,  t.  iii,  pi.  xiii,  tig.  2. 

Description. — Fragments  only  of  this  species  have  been  seen.  So  far 
as  these  admit  of  judging,  the  zoarium  is  not  reticulated  but  consists  of 
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laterally  compressed  oiirved  l)ranclies,  2  to  3  mm.  wide  or  high  and 
1  mm.  or  less  thick,  throwing  off  similar  hraiichos  from  their  sides.  Oc- 
casionally they  appear  to  divide  dichotomously,  Imt  this  probably  is  not 
really  the  case.  The  zooecial  apertures  are  subcircular  or  oval,  0.08  to 
0.10  mm.  in  diameter,  arranged  in  more  or  less  irregular  transverse 
series,  five  or  six  in  1  mm.,  oblique,  with  the  jieristome  higher  l)ehind 
than  in  front.  Except  for  an  occasional  large  cell  ( y  zooecium)  the 
lower  third  or  half  of  the  branches  is  without  zooecial  apertures  and  in 
the  worn  condition  may  appear  quite  solid.  "When  in  a  good  state  of 
preservation,  however,  this  part  of  the  surface  is  covered  by  angular 
depressions,  of  varying  sizes,  the  centers  of  the  depressions  usually  show- 
ing the  mouth  of  a  small  pore.  Similar  pores  extend  upward  and  oc- 
cupy the  depressed  spaces  between  the  rows  of  zooecial  apertures.  Gon- 
ocysts  of  the  same  tyi)e  as  in  Bcrcnicea,  Discosparsa  and  Fasripora. 
The  zooecial  tubes  pass  through  them  without  interruj^tion,  but  the 
mesopores  do  not.  Closures  of  zooecial  tidies,  some  distance  below  the 
external  orifice,  appear  to  have  a  central  perforation. 

A  species  recently  described  by  Pergens  {loc.  cit)  from  the  Cretaceous 
(Senonien)  of  France,  under  the  name  of  Bicrisliia  gaiidryana,  is  either 
the  same  as  R.  dichotoma  or  extremely  like  it.  The  species  occurs  in 
the  Upper  Cretaceous  at  Timber  Creek  and  Yincentown,  N.  J. 

Occurrence.    Aquia  Formation'.    Upper  [Marlboro. 

Collection. — Maryland  Geological  Survey. 

Family  CERIOPORIDAE. 

Genus  CAVARIA  Hagenow. 
CaYAKIA  DUilGSA  n.  sp. 

Plate  LIX,  Figs.  4-8. 
Descrij)iioii. — Zoarium  forming  small,  bushy  masses,  consisting  of  fre- 
quently and  irreguhirly  dividing  and  coalescing  branches,  varying  in 
thickness  genei'ally  from  l..")  to  2.0  mm.,  but  occasionally  reaching  3.0 
mm.  Surface  of  the  most  nearly  ]U'rfect  specimens  exhibiting  at  irreg- 
ular intervals;  small,  slightly  dejjressed  maculae,  smooth  or  occupied 
solely  by  meso])ores.  In  these  specimens  the  zooecia  are  readily  dis- 
tinguished from  the  mesopores  by  their  prominent  peristomes  and 
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rounded  as  well  as  larger  apertures.  The  mesopores  occur  in  the 
maculae  and  in  the  depressed  spaces  between  the  zooecia,  are  something 
like  twice  as  numerous  as  the  latter,  and  have  small  though  variable 
apertures  set  in  the  bottoms  of  rounded  or  angular  depressions.  Inner 
diameter  of  zooeeial  apertures  about  0.8  mm.,  with  four  in  the  space  of 
1.0  mm.  In  young  or  slightly  worn  examjiles  the  maculae  are  not 
readily  distinguished,  the  mesopores  relatively  larger  and  the  two  sets 
of  mouths  more  nearly  alike  than  in  the  condition  described  above, 
Gonocysts  large,  appearing  as  rounded  or  irregular  inflations  of  the 
surface  perforated  by  the  mouths  of  zooeeial  tubes  which  pass  through 
them  without  interruption.  Beside  each  zooeeium  is  the  orifice  of  a 
smaller  tube,  the  nature  of  which  is  not  understood.  When  the  outer 
wall  of  the  gonocyst  is  broken  away,  the  zooeeial  tubes,  together  with 
the  small  tubes  accompanying  them,  are  turned  in  every  direction  away 
from  the  center.  Between  them  the  mouths  of  the  mesopores  are 
covered  by  a  perforated  pellicle. 

The  axial  hollow  or  tube  varies  between  0.2  and  OA  mm.  in  diameter, 
is  wrinkled  transversely  and  further  constricted  at  irregular  intervals. 
At  the  constrictions  a  thin  curved  plate  is  often  observable,  but  that  it 
extends  completely  across  the  cavity  has  not  been  observed  and  from 
the  evidence  at  hand  it  is  at  least  doubtful  that  it  ever  does.  The  tubes, 
as  seen  in  fractures,  present  no  evidence  of  diaphragms,  but  the  con- 
necting perforations  in  the  walls  are  quite  distinct.  They  occur  mostly 
in  transverse  rows,  two  or  three  of  the  rows  in  a  space  equalling  the 
width  of  a  tube. 

Superficially  there  is  considerable  resemblance  between  this  species 
and  Heteropora  (MuUicrescis)  parvicella  Gabb  and  Horn,  a  common  fossil 
of  the  Upper  Cretaceous  deposits  at  Vincentown,  N.  J.  The  ramulets 
of  that  species,  however,  are  more  slender  and  divide  less  frequently 
while  its  zooecia  and  mesopores  appear  more  scattered.  But  the  prin- 
cipal difference  lies  in  the  central  hollow  which  is  wanting  in  Gabb  and 
Horn's  species  ar\d  distinguishes  Cavaria  from  Heteropora.  Of  the 
three  species  of  Cavaria  described  by  Hagenow,  only  C.  rainosa,  the 
type  of  the  genus,  is  at  all  similar.  In  this  the  axial  hollow  is  rela- 
tively larger  and  is  crossed  by  strong  transverse  partitions.  The  branches 
14 
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also  appear  to  be  smaller  and  the  apertures  of  both  zooecia  and  nieso- 
pores  smaller,  more  angular  and  less  regularly  disposed  than  in  G.  ra- 
mosa. 

Occurrence. — Aquia  Foematiox.    Upper  Marlboro  (in  fragments). 
Collection. — Maryland  Geological  Survey. 

Genus  CERIOPORA  Goldfuss. 

Ceriopora  micropora  Goldfuss. 
Plate  LIX,  Figs.  13,  14. 

Ceriopora  micropora  Goldfuss,  1833,  Petr.  i,  p.  33,  pL  x,  fie:,  id  (not  ia-c). 
Ceriopora  micropora  Hagenow,  18.51,  Die  Bryozoen  der  Maastricliter  Kreide  bildung, 
p.  52,  pi.  V,  fig.  4. 

Description. — Among  the  Survey  material  received  for  description  is  a 
single  zoarium  agreeing  too  closely  with  C.  micropora,  as  redefined  by 
Hagenow  and  represented  by  several  examples  in  the  author's  private 
collection  received  from  Dr.  Ed.  Pergens,  to  admit  of  distinguishing  it 
at  present.  The  specimen  is  depressed  globular  in  shape,  nearly  5  mm. 
in  diameter,  hollow  beneath,  and  composed  of  at  least  three  layers  of 
zooecia.  The  zooecial  apertures  are  not  very  clearly  shown  by  the  speci- 
men but  appear  to  be  a  trifle  smaller,  more  unequal  and  thinner  walled 
than  in  the  Maastricht  colonies. 

Occurrence.    Nanjemoy  Formatiox.    21  miles  above  Popes  Creek. 

Collection. — Maryland  Geological  Survey. 

Genus  HETEROPORA  Blainville. 
HeTEROPORA  (?)  TECTA  U.  Sp. 

Plate  LIX,  Figs.  15,  16. 

Description. — Zoarium  consisting  of  small,  subramose  masses  or  stems, 
2  or  3  mm.  in  thickness,  the  upper  ends  of  which  are  rounded  and  cov- 
ered uniformly  with  angular  thin-walled  tube  mouths,  about  seven  in 
1  mm.  A  large  i^roportion  of  the  sides  of  the  specimen  figured  is  cov- 
ered with  a  thin  and  minutely  punctate  pellicle,  the  tube  apertures 
covered  thereby  being  quite  obscured.  Most  of  the  apertures  showing 
through  or  piercing  the  pellicle,  are  of  rounded  form,  with  an  inside 
diameter  of  about  0.13  mm.,  and  enclosed  by  a  ring-like  peristome. 
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These  are  regarded  as  the  true  zooeeia,  the  other  tubes  being  probably 
all  of  the  nature  of  mesopores.  In  longitudinal  sections  the  tubes  have 
tliin  walls,  perforated  as  usual,  are  developed  in  any  part  of  the  axial 
region  and  approach  the  surface  in  a  very  gradual  curve.  Xo  dia- 
phragms were  observed. 

No  Heteropora  has  been  seen  by  the  author  that  resembles  this  spe- 
cies very  closely.  Indeed,  there  is  a  doubt  regarding  its  belonging  to 
this  genus,  but,  after  comparing  it  with  all  the  described  genera  of  this 
section  of  the  Cyclostomata,  it  appears  to  agree  better  with  Heteropora 
than  M'ith  any  of  the  other  genera. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Order  CHILOSTOMATA. 

Family  MEMBRANIPORIDAE. 

Genus  MEMBRANIPORA  Blainville. 

Membranipora  rimulata  n.  sp. 

Plate  LX,  Figs.  1,  2. 

Description. — Zoarium  adnate,  forming  a  thin,  single  sheet  of  indefi- 
nite extent.  Zooeeia  hexagonal  in  form,  arranged  quincuncially  with 
the  longitudinal  rows  generally  very  regular.  Apertures  occupying  the 
whole  of  the  large  opesium,  quite  regularly  ovate  in  shape.  Eim  or 
interapertural  space  narrower  than  the  opesia,  rounded,  sometimes  an- 
gular in  the  middle  but  oftener  with  a  depressed  interzooeeial  suture 
line,  marked  with  close  transverse  lines  or  wrinkles.  Taking  the  place 
of  an  ordinary  zooecium  isolated  cells  or,  more  commonly,  two  or  three 
in  longitudinal  sequence;  occur  which  differ  from  the  rest  in  having  a 
convex  cover  with  a  narrow  median  slit  and  above  the  slit  a  linear  cres- 
centic  impression.  These  cells  may  represent  an  unusual  type  of  ooecia 
but  more  probably  are  to  be  considered  as  a  form  of  vicarious  avicularia 
or  vibracula. 

The  specimens  upon  which  the  species  is  founded  are  divisible  into 
two  varieties,  one  with  smaller  zooeeia  and  opesia  and  thicker  walls 
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than  tlie  other.  Measuring  longitudinally  the  former  has  four  and  one- 
half  zooecia  in  2  mm.,  the  other  only  three  and  a  half.  Diagonally  one 
has  six,  the  other  five  in  the  same  space.  Thickness  of  zooarial  sheet 
not  exceeding  0.2  mm. 

Memhranipora  perampla  Gabb  and  Horn,  which  occurs  rather  fre- 
quently in  the  Upper  Cretaceous  at  Vincentown  and  other  points  in  New 
Jersey,  sometimes  resembles  this  species,  but  its  zooecia  are  larger,  less 
regular,  with  irregular  spaces  often  between  the  rims  and  one  side  of 
the  latter  generally  higher  than  the  other,  while  none  of  the  covered 
cells  described  above  have  so  far  been  observed  in  it.  The  zooecia  are 
more  regularly  arranged  in  M.  rimulata  than  in  any  of  the  simple  spe- 
cies of  the  genus  known  to  the  writer,  and  this  fact,  together  with  the 
presence  of  the  peculiar  covered  cells,  is  principally  relied  upon  in  dis- 
tinguishing the  species.  Two  fragments  in  my  collection  of  Cretaceous 
bryozoa  found  at  Vincentown,  N.  J.,  and  regarded  as  Biflustra  disjunda 
Gabb  and  Horn,  have  very  similar  covered  cells,  and,  considering  the 
variations  shown  in  my  specimens  of  this  species,  seem  to  show  a  closer 
relation  to  M.  rimulata  than  to  any  other  form. 

Occurrence. — Aquia  Formatiox.    Upper  Marlboro. 
Collection. — ilarjdand  Geological  Survey. 

MEMBRANirOEA  SPICULOSA  n.  sp. 

Plate  LX,  Figs.  3,  4. 

Description. — Zoarium  adnate.  Zooecia  arranged  in  quincunx  or  ir- 
regularly, oblong,  roimded  and  widest  above,  more  or  less  produced  be- 
low. Opesia  large,  normally  ovate,  the  upper  edge  nicely  rounded,  the 
lower  variable,  taking  up  about  half  of  the  length  of  the  zooecium. 
Eim  thin,  highest  above,  usually  dying  out  before  reaching  lower  ex- 
tremity of  zooecium.  Front  wall  over  lower  half  of  zooecium,  slightly 
depressed,  covered  with  small  granules  or  spines,  those  bordering  the 
edge  projecting  sharply  into  the  opesial  opening.  Ooecia  numerous, 
cucullate,  strongly  elevated,  often  with  a  tubercle  or  point  forming  the 
summit.  "When  a  zooecium  is  without  an  ooecium  its  place  is  often  oc- 
cupied by  an  elevated  avicularium  of  moderate  size.  The  avicularia 
are  very  few  in  number  but  when  present  similar  to  those  found  in  Bepto- 
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flustreUa  heteropora  Gabb  and  Horn.  Length  of  zooecium  0.5  or  0.6 
mm.;  width  0.25  to  0.30  mm.  The  specimen  described  shows  a  single 
cell  differing  from  the  rest  in  being  closed,  a  convex  cover,  at  the  upper 
extremity  of  which  a  semi-circular  impression  is  distinguishable,  extend- 
ing over  the  whole. 

Occurrence. — Aquia  Formatiox.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Membranipora  angusta  n.  sp. 

Plate  LX,  Figs.  5,  6. 

Descripiioii. — Among  the  material  from  Upper  Marlboro,  there  are 
several  specimens  of  a  delicate  Membranipora  that,  on  account  of  their 
imperfection  and  fragile  nature,  it  may  be  risky  to  distinguish  as  a  new 
species.  However,  as  it  is  easily  recognized  and  may  prove  useful  in 
stratigTai)hic  studies  the  writer  has  ventured  to  name  it  as  above.  The 
zooecia  are  shallow,  elongate,  elliptical,  hexagonal  or  rhomboidal  and 
separated  except  in  young  stages  by  a  thin  tuberculated  wall  common  to 
adjoining  cells  (i.  e.  there  is  usually  no  depressed  dividing  line  between 
the  zooecia).  The  inner  portion  of  the  wall  is  much  thicker  than  the 
outer,  so  that  the  mouths  of  the  connecting  pores,  of  which  there  are  at 
least  six  on  each  side  and  one  or  two  at  each  end,  are  clearly  shown  in  a 
view  of  the  front.  Tm'o  specimens  have  cucullate  ooecia  as  shown  in 
Figure  5,  and  on  all  an  occasional  small  oval  or  rounded  and  slightly 
raised  avicularium  may  be  noticed.  The  zooecia  are  aboiit  0.4  mm. 
long  and  0.2  mm.  wide.  M.  angusta  apparently  belongs  to  the  M. 
Uneata  group  of  Waters. 

Occurrence. — Aqi'ia  Forjiatiox.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Genus  REPTOFLUSTRELLA  d'Orbigny. 
EeptofltjSTrella  heteropora  Gabb  and  Horn. 
Plate  LX,  Figs.  8,  9. 

lieptofl'istreUa  heteropora  Gabb  and  Horn,  1863,  Jour.  Acad.  Nat.  Sci.  Phila.,  3nd 
ser.,  vol.  V,  p.  162,  pi.  xx,  tig.  .50. 

Description. — "  Colony  encrusting  in  irregular  patches.  Cellules  in  a 
single  layer,  placed  with  but  little  regularity,  but  with  a  tendency  to 
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radiating  lines;  elongate,  acuminate  anteriorly,  broadly  truncate  behind. 
Opening  subtriangular,  with  the  sides  convex,  often  approaching  an  oval 
in  very  long  cellules.  Surface  regularly  convex,  bordered  anteriorly  and 
laterally  by  a  slightly  elevated,  rounded  edge,  usually  becoming  obsolete 
as  it  approaches  the  j^roximal  end  of  the  cellule.  Special  pore  placed 
in  advance  of  the  opening,  small  and  round.  No  ovarian  vesicles  were 
observed.  Old  cellules  are  closed  over  by  a  continuation  of  the  surface 
wall  totally  obliterating  the  aperture.  In  this  case  the  'special  pore' 
is  also  generally  ol)literated,  merely  showing  a  slight  depression."  Gabb 
and  Horn,  1862. 

The  Eocene  specimens  are  coarser  in  appearance  than  the  Cretaceous 
form  of  the  species,  of  which  the  writer  has  a  number  of  excellent 
examples.  They  differ  further  in  the  more  pronounced  character  of  the 
granulation  of  the  front  wall  and  opesial  margin,  the  Cretaceous  form 
being  almost  smooth;  in  more  frequently  assuming  a  rhomboidal  form 
of  zooecium;  and  in  the  relatively  smaller  size  of  the  opesium  and  larger 
avicularia.  C'ucullate  ooecia,  less  prominent  but  otherwise  similar  to 
those  of  Membranipora  spiculosa,  occur  not  infrequently  upon  the  Cre- 
taceous specimens  l)ut  are  wanting  on  the  Eocene  material  in  hand. 
AVhen  these  occur  they  take  the  place  of  the  avicularium  which  other- 
wise occurs  invariably  on,  or,  just  above,  the  upper  rim  of  the  zooecium. 

The  species  occurs  in  the  Cretaceous  at  Mullica  Hill.  Timber  Creek, 
and  Yincentown,  X.  J. 

Memhranipora  spiculosa  is  a  closely  related  species,  but  has  a  more 
ovate  and  larger  opesium  and  differently  shaped  zooecia. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collect  ion. — Maryland  Geological  Survey. 

Genus  BIFLUSTRA  d'Orbigny. 
BiFLUSTRA  TORTA  Gabb  and  Horn. 
Plate  LX,  Fig.  7. 

Biflustni  toria  Gabb  and  lloin,  1802,  Jour.  Acad.  Nat.  Sci.  Phila.,  2iul  ser.,  voL  v, 
p.  153,  pi.  XX,  ti^.  36. 

Description. — ■'  Colony  composed  of  very  compressed  branches,  usu- 
ally twisted,  rarely  in  the  same  plane  for  more  than  a  quarter  of  an 
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inch.  Cellules  arranged  in  longitudinal  lines  and  usually  in  quincunx. 
About  six  to  ten  rows  on  each  side  of  the  branches,  although  we  have  in 
one  case  counted  twenty  just  below  a  bifurcation.  Cellules  closely  jux- 
taposed; elongated  oval  anteriorly,  contracted  and  afterwards  dilated 
posteriorly,  and  straight  or  slightly  emarginate  at  the  proximal  edge. 
Opening  elongated  oval,  variable  in  form  and  size,  occasionally  sub- 
quadrate,  sometimes  sliglitly  narrowed  posteriorly,  either  more  or  less 
than  half  the  surface  of  the  cellule,  no  lip  or  margin,  simply  pierced  in 
the  substance  of  the  cellular  wall  and  placed  at  the  lowest  part  of  the 
surface.  Surface  smooth,  concave,  elevated  at  the  anterior  and  antero- 
lateral margins  into  a  rounded  or  acute  edge,  a  little  higher  than  the 
posterior  of  the  surface  of  the  adjoining  cellules.  •  From  this  edge  the 
surface  slopes  inwards  toward  the  moi^th.  Behind  the  mouth  the  sur- 
face is  generally  mai'ked  by  two  radiating  depressed  lines,  running  from 
the  proximal  corners  of  the  mouth  to  the  corresponding  corners  of  the 
cellule,  between  which  is  a  rounded  elevation,  not  as  high,  however,  as 
the  anterior  end  of  the  preceding  cellule. 

The  accessory  cells  [vicarious  avicularia]  appear  to  be  ordinary  cellules 
undeveloped,  and  are  not  always  placed  immediately  in  advance  of  an 
ordinary  cellule.  They  are  about  two-thirds  of  the  ordinary  size,  not 
closed  above,  by  a  testaceous  covering,  but  have  the  anterior  edge  very 
much  produced,  thin  and  overhanging,  and  about  as  high  as  the  length 
of  the  aperture.  We  have  noticed  but  one  broken  ovarian  vesicle,  which 
is  placed  in  advance  of  the  cellule  to  which  it  belongs,  appears  to  have 
been  semiglobular  and  overlaps  the  proximal  surface  of  the  succeeding 
cellule,  reaching  to  the  edge  of  the  aperture."    Gabb  and  Horn,  1862. 

Although  rather  variable  this  is  still  to  be  counted  as  an  easily  recog- 
nized species.  Ooecia  occur  but  rarely,  only  four  or  five  specimens  out 
of  fifty  or  more  in  my  collection  having  any  at  all.  They  are  cucullate, 
often  with  a  delicate  longitudinal  ridge  across  them  and  about  as  large 
as  in  Memhranipora  spiculosa,  but  more  uniformly  convex.  The  species 
occurs  in  the  Upper  Cretaceous  at  Mullica  Hill,  Timber  Creek,  and 
Vincentown,  N.  J. 

Occurrence. — Aquia  Formation.    Upper  Marll^oro. 

Collection. — Maryland  Geological  Survey. 
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ESCHARA  (??)  DIGITATA  Morton.' 

Plate  LX,  Figs.  10,  11. 

Esrhiira.  dkjUuta  Mortou,  1834,  Syu.  Org.  Rem.  Cretaceous  Group,  p.  71),  pi.  xiii, 
tig.  8. 

Eschara  cligitata  Lonsdale,  1845,  Quart.  Jour.  Geol.  Soc.  London,  vol.  i,  p.  73,  figs. 

e,  d,  g,  (a  and  b?)  exclus.  e  and/. 
Esvhara  digitata  d'Orbigny,  1850,  Prod.  Pal.  Strat.,  vol.  ii,  p.  264. 
Esfhara  digitata  Gabb  and  Horn,  1863,  Jour.  Acad.  Nat.  Sci.  Pbila.,  2nd  ser.,  vol. 

V,  p.  114. 

Description.- — Zoarium  bifoliate,  branching  diehotomously ;  branches 
flattened,  acutely  elliptical  in  cross-section,  usually  2.5  to  3.0  mm.  wide. 
Zooecia  hexagonal,  regularly  arranged  in  quincunx,  about  0.55  mm.  long 
and  0.38  wide,  bounded  by  a  slightly  impressed  line;  surface  concave, 
especially  toward  the  aperture  which  is  situated  usually  just  in  front  of 
the  center.  Aperture  semielliptieal,  rounded  in  front,  straight  behind, 
0.10  to  0.12  mm.  wide.  jSTormally  developed  and  perfect,  the  posterior 
border  of  the  aperture  is  slightly  raised  and  bears  a  delicate  lunarium- 
like  curved  plate  which  extends  into  the  apertitre.  Abortive  cells,  pos- 
sibly of  the  nature  of  vicarious  avicularia,  are  frequent  but  seem  to  be 
entirely  restricted  to  the  edges  of  the  zoarium  and  to  those  portions 
lying  just  beneath  the  axes  of  bifurcation.  They  are  distinguished  from 
the  other  cells  by  their  subcircular  and  usually  much  smaller  apertures. 
Ooecia  unknown.  The  species  occurs  abundantly  in  the  Upper  Creta- 
ceous at  Mullica  Hill,  Timber  Creek,  and  Vincentown,  N.  J. 

Occurrence. — Aquia  Formation.    Upper  Marlboro  (rare). 

Collection. — Maryland  Geological  Survey. 

'  Of  course  tbis  species  does  not  belong  to  tbe  genus  Eschara  as  now  understood. 
Like  Bifnsli-a  torta  it  belongs  near  or  to  tbe  genus  Onychocella  JuUiau,  wbich  is 
variously  regarded,  by  some  as  a  mere  section  of  Membranipora,  by  otbers  as  a  distinct 
genus  or  even  as  tbe  type  of  a  new  family,  while  Gregory  makes  it  a  member  of  the 
Microporidae.  At  present  I  regard  Onychocella,  taking  such  a  form  as  ilembrauipora 
axgnlosu'Reuss,  as  a  typical  species,  as  clearly  entitled  to  generic  rank  and  as  probably 
representing  a  distinct  family.  It  would,  however,  to  say  tbe  least,  be  premature  to 
place  either  Bifluxtra  torta  or  Eschara  digitata  under  OmjchoceJUi,  since  neither  accords 
strictly  with  the  more  typical  species  of  the  proposed  genus.  When  raised  to  the 
rank  of  a  family  it  is  highly  probable  that  other  generic  groups  will  be  established 
into  which  these  species  would  fall  more  naturally  than  into  Onychocella  proper. 
Careful  Mr.  Waters  has  already  instituted  a  second  genus  of  the  Onychocella  type — 
Vibracella — for  Flustrellaria  trapczoidea  Reuss,  while  it  may  yet  become  desirable  to 
employ  some  of  tbe  names  proposed  by  d'Orbigny  for  related  types.  Under  these 
circumstances  I  prefer  leaving  the  species  wherfe  Gabb  and  Horn  placed  tliem. 
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Genus  LUNULITES  Lamarck. 
LUNULITES  REVERSA  n.  sp. 

Plate  LX,  Figs.  19,  20. 
Description. — Zoarinm  flabellate  (perhaps  originally  discoid  or  de- 
pressed conical),  zooecia  siibquadrate  or  pentagonal,  -usually  widest  in  the 
anterior  half,  arranged  in  rather  irregular  radiating  lines,  about  six  in  2 
mm.,  with  an  impressed  line  separating  the  rows;  area  depressed,  its  sur- 
face grano-lineate.  Margin  strongly  raised,  thick,  and  straight  or 
slightly  concave  across  the  posterior  end  and  much  thinner  along  the 
sides,  the  anterior  end  appearing  to  be  overlapped  by  the  posterior  ridge 
of  the  next  succeeding  zooecium.  Aperture  surrounded  by  a  thickened 
rim,  generally  rounded  in  front  and  straighter  behind,  sometimes  sub- 
quadrate,  its  anterior  border  close  to  the  prominent  end  of  the  next  cell, 
and  the  length  and  width  averaging  about  half  the  corresponding  dimen- 
sions of  the  entire  zooecium. 

Vibracular  cells  fusiform  or  elongate  oval,  rather  large,  one,  usually 
at  each  angle  of  Junction  between  four  zooecia.  A  constriction  occurs 
near  the  center  of  each,  sometimes  on  one  side  only,  at  other  times  on 
both.  A  narrow  area  may  surround  the  opening.  Under  surface 
marked  by  irregular  depressed  lines  radiating  from  the  narrow  lower 
extremity  of  the  zoarium.  Between  these  lines  the  surface  is  convex 
and  rather  coarsely  pitted  and  granulate. 

The  only  specimen  seen  is  too  imperfect  to  permit  a  positive  declara- 
tion that  it  is  not  a  mere  fragment  of  a  discoid  zoarium.  Still,  the 
arrangement  of  the  depressed  lines  on  the  lower  surface  does  not  look 
right  for  a  species  in  which  the  zooecia  radiate  from  a  center  as  in  the 
ordinary  forms  of  LuiiuUtes.  On  the  other  hand  this  side  looks  de- 
cidedly like  d'Orbigny's  figure  of  his  Pavolunulites  elegans  (Pal.  Franc, 
vol.  V,  pi.  dccvi,  fig.  7),  hence  I  expect  to  find  that  perfect  specimens  of 
L.  reversa  have  a  flabellate  and  not  a  discoid  or  conical  form. 

Specifically,  L.  reversa  is  distinguished  from  all  species  of  Lunulites 
known  to  the  writer,  except  L.  rerjularis  d'Orbigny,  L.  semilunaris 
Marsson  and  L.  paf.ellifor'niis  Marsson,  in  having,  the  posterior  margin 
of  the  zooecium  thicker  and  more  premoinent  than  the  anterior.  From 
the  species  mentioned  it  differs  in  the  greater  elevation  and  square  out- 
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line  of  the  raised  margin,  in  the  larger  size  and  different  form  of  the 
aperture,  and  the  grano-lineate  marking  of  the  whole  surface. 

Occurrence. — Aquia  Foeiiatiox.    2  miles  below  Potomac  Creek. 

Collection. — Maryland  Geological  Survey. 

Family  CRIBRILINIDAE. 

Genus  CRIBRILINA  Hincks. 

Ceibeilixa  modesta  n.  sp. 
Plate  LX,  Figs.  12,  13. 

Description.- — Zoarium  forming  a  delicate  parasitic  patch  upon  foreign 
bodies.  Zooecia  ovate,  not  very  regularly  arranged,  about  0.4  mm.  in 
length  and  0.28  mm.  wide,  bordered  by  a  thin  rim.  Front  wall  gently 
convex,  usually  with  six  (five  to  seven)  radiating  and  transverse  furrows, 
each  with  two  or  three  pores,  on  each  side,  and  a  central,  flattened,  ovate 
or  triangular  space,  including  five  or  six  similar  pores  placed  in  obscure 
transverse  furrows.  Apertures  rounded,  prominent,  oblique,  the  pos- 
terior edge  highest  and  often  thickened  in  its  central  portion.  Small 
avicularian  cells  occur  near  or  attached  to  one  part  or  another  of  the 
apertural  rim  of  most  zooecia,  generally  one  to  each,  rarely  two.  Where 
three  zooecia  join  there  is  usually  a  small  open  space  (?  vibracular  cell). 
Ooecia  cucullate,  moderately  arched. 

I  could  find  none  among  the  numerous  species  of  Cribrilina  and  the 
related,  if  not  congeneric,  forms  referred  to  Escliaripora,  Semieschari- 
pora  and  Reptescliaripora  by  d'Orbigny  that  exactly  matches  the  fossil 
above  described.  It  is  distinguished  from  nearly  all  of  them  by  the 
cribrose,  central  space  on  the  front  wall,  and  the  prominent  rounded 
aperture. 

Occurrence. — Aquia  Foemation.    Upper  Marlboro. 
Collection. — Maryland  Geological  Survey. 

Ceibeilina  ceassula  n.  sp. 
Plate  LX,  Fig.  14. 
Description. — Zoarium  encrusting.    Zooecia  oblong  quadrate  or  hexa- 
gonal, irregularly  arranged,  with  a  heavy,  strongly  elevated  margin, 
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clithridate  in  outline.  Front  wall  with  a  narrow  raised  ridge  running 
down  its  center,  and  five  or  six  transverse  and  radiating  rows  of  minute 
punctures  lying  in  furrows.  Apertures  rounded  or  subovate,  the  outline 
often  less  curved  on  the  posterior  side  than  elsewhere.  Avicularian 
cells  small,  raised,  variously  distributed,  sometimes  one  or  two  and  even 
three  to  a  zooecium;  or  a  cell  may  have  none  at  all.  Ooecia  unknown. 
Zooecia  0.5  to  0.6  mm.  in  length,  0.25  to  0.30  mm.  wide;  about  seven  in 
4  mm.  measuring  lengthwise. 

The  thick  marginal  rim  of  the  zooecia  and  the  unusual  depression  of 
the  front  wall  are  regarded  as  the  distinctive  characters.  The  latter 
feature  seems  to  occur  also  in  Escliaripora  immersa  Gabb  and  Horn,  a 
species  described  but  vinfortunately  not  figured  in  their  monograph,  and 
founded  on  a  specimen  from  the  Cretaceous  at  Timber  Creek,  X.  J. 
Their  description  leaves  much  in  doubt,  but  as  it  is  stated  that  the 
zoarium  forms  broad,  tortuous  and  anastomosing  plates,  celluliferous 
on  both  faces,  and  that  the  zooecia  are  arranged  in  regular  quincunx, 
it  seems  highly  improbable  that  C.  crassula  can  be  the  same  species.  Of 
other  Crihrilinidae  known  to  the  writer  only  Escliaripora  incrassata 
d'Orbigny,  from  the  Cretaceous  of  France,  presents  considerable  resem- 
blance. That  species,  however,  grows  into  bifoliate  expansions,  has 
larger  and  relatively  longer  zooecia  and  large  accessory  cells  ( ?  vicarious 
avicularia)  not  observed  in  C.  crassula. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Family  ESCHARIDAE. 

Genus  LEPRALIA  Johnston. 
Lepralia  subplana  n.  sp. 
Plate  LIX,  Figs.  17,  18. 
Description. — Zoarium,  as  seen  in  three  specimens,  forming  a  hollow 
cylinder,  composed  of  numerous  layers,  each  0.3  to  0.35  mm.  in  thick- 
ness, and  varying  in  diameter  according  to  the  number  of  layers  from 
7.0  to  13.0  mm.    ZoOecia  not  very  regularly  arranged,  sometimes  subo- 
vate,  at  other  times  hexagonal  or  sul)quadrate,  longer  than  wide,  the 
length  averaging  about  0.45  mm.    Upper  surface  nearly  flat,  the  outline 
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of  the  zooecia,  in  aged  conditions  especially,  scarcely  distinguishalDle  and 
mainly  by  a  double  row  of  pores  which,  as  shown  by  fractures,  are  the 
mouths  of  small  tubes  traversing  the  walls  in  a  vertical  direction.  Front 
wall  slightly  convex,  perforated,  the  pores  usually  smaller  than  those 
outlining  the  zooecia,  distinctly  visible  on  the  inner  surface,  sometimes 
wanting  over  a  varying  space  just  behind  the  aperture.  The  latter  is 
rounded  in  front,  nearly  straight  behind,  with  the  angles  rounded,  gen- 
erally semielliptical,  the  width  and  length  averaging,  respectively,  0.15 
and  0.13  mm.  Small,  round  or  oval  avicularia  generally  present.  Their 
position  is  variable  though  usually  close  to  the  rim  of  the  aperture. 
While  an  occasional  zooecimn  may  occur,  having  no  avicularia,  as  many 
or  more  will  be  found  having  one  on  each  side  of  the  aperture.  Ooecia 
unknown. 

Fractures  dividing  the  zooecia  vertically  (see  Fig.  18)  show  that  the 
walls  (side  and  front)  are  traversed  by  minute,  wavy,  vertical  tubuli  and 
that  the  zooecial  cavities  are  connected  by  two  series  of  pores,  the  larger 
set  near  the  bottom  and  a  row  of  smaller  pores  above  the  midhight. 
The  openings  of  the  larger  set  are  often  irregularly  distributed  over 
the  concave  floors  of  the  zooecia. 

A  fine  specimen  from  the  Cretaceous  at  Vincentown,  N.  J.,  is  of  a 
species  closely  related  to  L.  subplana  but  distinguished  by  several  readily 
apparent  differences.  In  it  the  young  zooecia  are  more  convex  than  in 
L.  subplana,  and  the  convex  portion  entirely  without  perforations.  With 
age,  however,  the  surface  becomes  distinctly  pitted.  The  vibracula  also 
are  more  regularly  and  numerously  developed,  most  zooecia  having  one 
on  each  side  of  the  aperture.  The  Vincentown  specimens  may  belong 
to  Gabb  and  Horn's  Reptocelleporaria  aspera  but  certain  discrepancies 
between  it  and  their  description  and  figure  render  a  positive  identifi- 
cation impossible  at  present. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Lepralia  labiosa  n.  sp. 
Plate  LX,  Figs.  15,  16. 
Description. — Zoarium  forming  thin  crusts  over  shells  and  other  for- 
eign bodies.    Zooecia  rhomboidal,  hexagonal  or  siibovate,  arranged  more 
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or  less  irregularly  in  curved  series,  five  or  six  in  2  mm.  often  sej^arated 
by  a  depressed  line.  Front  wall  punctate,  slightly  convex,  flat,  or  de- 
pressed, the  last  when  the  margin  on  one  or  both  sides  is  thickened  and 
elevated.  Aperture  subquadrate  or  semielliptical,  sometimes  contracted 
near  the  middle,  always  enclosed  by  a  more  or  less  strongly  thickened 
rim.  Avicularia  occur  on  the  raised  apertural  border,  usually  one  to 
each  zooecium,  or  two,  as  shown  in  the  figures  on  Plate  LXI.  Ooecia 
unknown. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 
Collection. — ]\Iaryland  Geological  Survey. 

Genus  MUCRONELLA  Hincks. 
MUCHONELLA  ASPERA  n.  Sp. 

Plate  LX,  Figs.  17,  18. 
Description. — Zoarium  incrusting,  consisting  of  one  or  more  layers; 
surface  under  a  low  power  of  magnification  presenting  a  decidedly 
rough  aspect.  Zooecia  varying  from  ovate-hexagonal,  to  sub-rhomboidal, 
indistinct  externally,  arranged  more  or  less  irregularly,  though  the  rows 
are  more  regular  than  they  may  appear  at  first  sight;  about  six  in  2 
mm.  Apertures  rounded  or  subquadrate,  0.13  mm.  in  diameter,  ren- 
dered oblique  by  the  elevation  of  the  more  or  less  strongly  swollen  pos- 
terior margin  and  the  depression  of  the  anterior  part.  The  central  por- 
tion of  the  raised  lip  forms  a  "  niucro  "  of  greater  or  less  thickness  and 
prominence,  the  same  hiding  a  minute  central  tooth  beneath  it,  and 
forming  with  the  rest  of  the  thickened  portion  of  the  lip,  a  more  or  less 
obscure  resemblance  to  the  figure  W.  Behind  the  lip  the  surface  slopes 
rapidly  and  in  the  most  nearly  perfect  example  is  granulose.  In  the 
depressed  space  in  front  of  the  aperture  there  are,  normally,  three 
small  raised  avicularia  (?  vibracula)  while  a  few  larger  avicularia,  dif- 
fering further  from  the  others  in  being  divided  into  two  unequal  parts 
by  a  cross-bar,  are  scattered  without  order  among  the  zooecia.  Ooecia 
are  not  often  seen.  When  present,  they  occupy  the  depressed  space 
in  front  of  the  aperture,  are  cucuUate,  about  as  large  as  the  zooecial 
aperture,  and  usually  bear  a  furrow  running  from  the  summit  to  the 
concave  edge. 
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While  the  appearance  presented  by  the  surface  of  the  zoarium  is  sub- 
ject to  considerable  yariability,  the  essential  characters  are  nevertheless 
very  constant.  Compared  with  the  numerons  described  species  possess- 
ing a  mucronate  apertnre,  none  seems  to  be  nearer  than  the  form 
described  by  Gabb  and  Horn  under  the  name  Escliarifora  typica.  How- 
ever, aside  from  the  obvious  zoarial  differences  between  the  two  species, 
that  one  being  erect  and  bifoliate,  the  surface  characters  of  the  zooecia 
are  sufficiently  different  to  obviate  all  necessity  for  detailed  comparisons. 
Any  one  familiar  with  the  fossils  can  scarcely  fail  to  distinguish  them 
at  a  glance.    The  species  occurs  in  the  Cretaceous  at  Vincentown,  N.  J. 

Occurrence. — Aqtjia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

COELENTERATA. 

Class  ANTHOZOA. 

Order  HEXACORALLA. 

Family  TURBINOLIDAE. 

Genus  FLABELLUM  Lesson. 

Flabellum  sp. 
Plate  LXI,  Figs.  3,  3a. 

Flabellum  sp.  Vaughan,  1900,  Mon.  U.  S.  GeoL  Survey,  No.  39,  p.  66. 

Description. — "  Corallum  compressed  cuneiform,  attached  by  a  short 
pedicel,  with  slightly  developed  marginal  wings  above  the  pedicel.  The 
dimensions  of  the  two  largest  specimens,  whose  outer  surface  is  unfortu- 
nately so  very  much  corroded  that  its  detail  is  destroyed,  are: 

1  3 
mm. 

Greater  diameter  of  callce   14  13 

Lesser  diameter  of  calice   9  7 

Height  of  corallum   15  15 

"  Distinct  costae  correspond  to  the  larger  septa.    The  number  of  the 

septa  was  not  determined  with  certainty,  but  is  about  forty. 

"  This  may  be  a  new  species,  but  has  a  suggestive  resemblance  to  some 
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varieties  of  F.  cnnciformc,  and  especially  to  the  older  varieties  of  that 
species."    Vaiighan,  1900. 

Since  the  above  was  published  Professor  Clark  has  sent  me  three  more 
specimens  of  this  same  species,  but  the  material  is  not  yet  sufficient  to 
determine  whether  the  species  is  new  or  only  a  varietal  form  of  some 
species  of  the  genus  found  further  south.  The  best  specimen  is  rep- 
resented by  Plate  LXI,  Figs.  1,  2.  The  dimensions  of  this  specimen 
are:  greater  diameter  of  calice,  15.5  mm.;  lesser  diameter  of  calice,  8 
mm.;  height  of  corallum,  12.5  mm.  This  specimen  is  not  so  elongate 
as  the  two  specimens  whose  measurements  are  given  above,  but  there 
is  sufficient  material  to  show  that  they  represent  only  a  single  species. 
It  possesses  nineteen  large  septa  that  reach  the  columella;  in  each  of 
eighteen  of  the  loculi  between  these  large  septa  are  three  septa,  one 
longer  with  a  shorter  on  each  side.  In  one  loculus  there  is  a  solitary 
short  septum. 

Comparison  may  be  made  with  Flabellum  ciiiieiforme  var.  pachyphyllum 
Gabb  and  Horn,  Flabellum  cuneiforme  var.  wailesi  Conrad,  and  Flabel- 
lum jolmsoni  Vaughan.  From  the  first  it  differs  by  its  epitheca  being 
not  so  dense,  and  the  corallum  is  not  so  solid,  the  corallum  is  more 
fragile;  the  second  is  coarser  and  larger;  F.  johnsoni  is  not  so  compressed, 
the  measurements  of  its  calice  are:  greater  diameter  about  14  mm., 
lesser,  about  10  mm.  or  slightly  greater.  The  specimens  from  Virginia 
and  Maryland  are  probably  nearest  to  F.  johnsoni.  Its  horizon  is  the 
Woods  Bluff  beds  of  Alabama. 

Occurrence. — Nanjemoy  Formation.  Woodstock  (three  specimens). 
Aquia  Fokmation.  Aquia  Creek  (six  specimens),  1  mile  southeast  of 
Piscataway  (two  specimens,  including  the  one  figured). 

Collection. — Maryland  Geological  Survey. 

Family  TURBINOLIDAE  Milne-Edwards  and  Haime. 

Genus  TURBINOLIA  Lamarck. 
TuRBiNOLiA  ACUTICOSTATA  Vaughan. 
Plate  LXI,  Figs.  4,  4a,  4b. 

TurhinoUn  acnticostata  Vaughan,  189.5,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  6. 
TurhinoUn  ncudrostata  Vaughan,  1896,  BulL  No.  141,  U.  S.  Geol.  Survey,  p.  89. 
Turbinolia  acuiicosiata  Vaughan,  1900,  Mou.  U.  S.  Geol.  Survey,  No.  39,  p.  89,  pi. 
vi,  flgs.  1.3-13&. 
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Description. — "  Conical  in  shape,  as  is  usual  in  the  genus.  Size  small. 
Gestae  tall  and  thin  with  crenate  margins.  Beginning  with  6,  6  more 
costae  are  soon  developed,  making  12,  between  which  in  the  intercostal 
furrows  are  double  rows  of  perforations.  The  12-costal  condition  exists 
for  about  1.5  mm.  from  the  base,  when  12  more  costae  are  introduced. 
The  costae  on  the  basal  portion  of  the  corallum  are  very  slightly  larger 
than  they  are  on  the  upper  portion;  they  are  not  so  prominent  on  the 
basal  portion  as  in  Turbinolia  pharetra.  In  the  extreme  upper  portion 
24  rudimentary  costae  are  introduced,  making  the  total  number  48, 
twice  as  many  costae  as  septa.  In  the  intercostal  furrows,  after  the  de- 
velopment of  the  rudimentary  costae,  there  are  only  single  rows  of  per- 
forations; during  the  24-costal  stage  there  are  double  rows  of  alternating 
perforations  in  the  intercostal  furrows.  The  septa  are  24  in  number,  in 
three  cycles.  Those  of  third  cycle  fuse,  about  half-way  between  the 
corallum  wall  and  the  columella,  by  their  margins  to  the  sides  of  those 
of  the  first  cycle.  The  septal  faces  are  beset  with  distinct,  sharp,  small 
spines.  All  of  the  septa  except  those  of  the  first  cycle  are  thin  and  weak. 
Columella  weak,  terminated  by  a  small  hexagonal  star.  Height,  G.5 
mm.;  diameter  of  calice,  3  mm."    Vaughan,  1900. 

Since  the  original  diagnoses  of  this  species  and  T.  wautnhheensis ' 
were  prepared  additional  specimens  have  come  to  notice,  making  a 
revision  of  the  critical  rem^irks  on  these  species  necessary.  The  speci- 
men of  T.  acuticostata  from  Popes  Creek  possesses  a  weak  columella, 
with  a  stellate  upper  termination.  Additional  specimens  of  T.  ivautub- 
beensis  collected  by  Mr.  Frank  Burns  at  Wautubbee,  Mississi])pi,  show 
that  that  species  possesses  costae  with  crenate  margins.  The  costae 
of  the  original  type  of  T.  wautubheensis  are  probably  worn.  These  facts 
have  shown  that  these  two  species  are  so  closely  related  that  it  seemed 
that  it  might  be  necessary  to  unite  them,  however,  there  are  still 
important  difl'erential  characters.  The  costal  crenations  of  T.  acuti- 
costata are  coarser  than  those  of  T.  wautubbeensis,  and  the  incisions 
between  the  crenations  in  the  former  species  are  deeper  than  in  the 
latter.  The  columella  in  well-preserved  specimens  of  T.  wautuhbeensis 
is  stouter  than  in  T.  acuticostata,  but  there  is  not  sufficient  good  ma- 

iMon.  U.  S.  Geol.  Survey,  No.  39,  p.  88,  pL  vi,  tigs.  11-12. 
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tcrial  to  determine  the  value  of  this  feature.  T.  waiituhheensis  is  the 
more  robust  species,  T.  acutieostaia  is  more  slender.  The  last  men- 
tioned difTeronce  is  the  most  striking-  one.  It  is  extremely  probable 
that  T.  irfivfiihJicciisis  is  a  (lircd  (Icscciulaut  from  T.  acuficostata. 

T.  phareira  Lea  also  possesses  a  columella  -witli  ;i  hexagonal  upper  ter- 
mination. It  does  not  possess  rudimentary  costac,  niid  the  costae  have 
entire  edges,  but  it  and  the  two  above  discussed  species  are  very  closely 
related  and  probably  should  l)c  gron])ed  in  a  section  or  subgenus  of 
TiirhliioUa. 

Ocnirreiice. — Nax-temoy  Forjiation.  Popes  Creek.  Aquia  Forma- 
TTOx.    Potomac  Creek. 

Collections. — Johns  IFopkins  University,  Maryland  Geological  Survey. 

Family  CARYOPHYLLIDAE. 

Genus  TROCHOCYATHUS  Milne-^Edwards  and  Haime. 

Trochocyathus  clarkeanus  Vaughan. 
Plate  LXI,  Figs.  5,  5a,  6,  7,  8. 

P<iro.ci/at/iiis  (?)  rlarkeani/x  Vaughan,  IS'.K"),  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  (i. 
P<irrtr,j„//n,x  (.')  .■l,irl-c,n, hs  Vaughan,  1806,  Bull.  No.  141,  U.  S.  Geol.  Survey,  p.  8'.t. 
Ti-ocIkh-ijiiIIiiis  r/,i,-l,;;ii,,is  Vaughan,  I'.MK),  Mon.  U.  S.  Geol.  Survey,  No.  39,  p.  100, 
pl.  vii,  lig-s.  2ii-'.':i. 

Description. — "Corallum  conical,  usually  slightly  curved.  Cross-section 
elliptical.  Nearly  always  showing  a  distinct  area  of  attachment,  which 
is  variable  in  size.  Costae  not  very  prominent;  acute;  48  in  number, 
corresponding  to  all  the  cycles  of  the  septa;  nearly  equal  in  size.  In 
young  specimens  those  corresponding  to  the  last  cycle  of  septa  are 
smaller  than  those  earlier  developed.  No  epitheca  was  observed  and  is 
most  probably  absent.  Septa  thin,  not  exsert,  sides  granulated;  48  in 
number,  arranged  in  six  systems  of  four  cycles  each;  those  of  the  first 
three  cycles  reach  the  columella;  the  fourth  cycle  fuse  by  their  inner 
margins  to  the  sides  of  the  third  cycle.  Calicular  fossa  shallow.  Pali 
apparently  before  all  of  the  cycles  of  the  septa  except  the  last,  small 
and  thin,  and  appear  to  be  arranged  in  two  crowns.  Eudimentary  dis- 
sepiments apparently  present.  Columella  fascicular;  upper  surface 
papillate."  Vaughan.  1900. 
15 
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The  measurements  of  tlie  two  specimens  are: 


Greater  diameter  of  fulice. 
Lesser  diameter  of  calice. 
Height  of  coralliiiii  


13.5 


G 


7 


7.75 


The  specimens  on  which  this  species  is  founded  are  all  im])erfect.  I 
conld  not  obtain  accurate  details  concerning  the  characters  of  the  col- 
mnella  or  of  the  pali,  bnt  the  species  seems  to  present  all  the  essential 
characters  of  Trocliucyatlius  and  is  therefore  referred  to  that  genus. 
There  is  no  other  species  of  coral  with  which  it  conld  be  confused; 
therefore  critical  notes  are  unnecessary. 

Occurrence. — Aquia  Formation.  Potomac  Creek,  Aqnia  Creek,  1 
mile  northeast  of  Piscataway,  Marlboro  Point. 

Collections. — Johns  Hopkins  University,  U.  S.  National  Mnseuni, 
Maryland  Geological  Survey. 


Be.scription. — Coralhim  low,  subeylindrieal,  attached  by  a  wide  and 
somewhat  exiiandcl  \n\<r.  Dimensions:  greater  diameter  of  calice,  5.75 
mm.;  lesser  dianifit  i  ol  (ali<c,  mm.;  height  of  corallum,  5  mm.;  great- 
est width  of  base,  6.5  mm. 

Outer  surface  of  corallum  glossy,  apparently  epitheca  is  present.  Cos- 
tae  corresponding  to  all  septa,  low,  alternately  larger  and  smaller  in 
size  near  the  calicular  margin,  but  equal  near  the  base,  densely  granu- 
lated and  slightly  crested  along  the  summit.  Granulations  also  present 
between  the  costae.  Upper  septal  margins  very  slightly  exsert.  Septa 
crowded,  thin,  in  four  complete  cycles;  the  six  primaries  slightly  the 
largest  and  somewhat  more  prominent;  the  secondaries  slightly  smaller 
than  the  primaries;  the  (juatornaries  are  the  smallest  and  the  least  prom- 
inent. The  septal  faces,  beset  with  small,  low,  conical  granules.  Septal 
margins  entire,  sometimes  transversely  undulate.  Pali  present  before 
all  except  the  last  cycle  of  septa  and  arranged  with  diagrammatic  regu- 


Geni 


PARACYATHUS  Milne-Edwards  and  Haime. 


Paracyathus  maeylandicus  n.  sp. 
Plate  LXI.  Figs.  9,  9a,  9b. 
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larity.  Those  before  the  septa  of  the  first  cycle  are  small,  and  stand 
not  very  high  above  the  papillae  of  the  columella;  those  before  the  mem- 
bers of  the  second  are  wide  and  thin;  those  before  the  members  of  the 
third  cycle  are  very  wide  and  thin,  they  extend  fully  one-half  the  dis- 
tance from  the  outer  limit  of  the  columella  to  the  wall.  The  pali  be- 
fore the  septa  of  the  second  and  third  cycles  arched  upward,  ilu  ir  sides 
are  granulated  in  a  measure  similar  to  the  sides  of  the  septa,  their 
margins  are  entire  and  transversely  undulate.  The  calicular  fossa  is 
deep,  the  bottom  is  gently  concave.  The  upper  surface  of  the  colum- 
ella consists  of  numerous  pa]iillae. 

There  are  from  the  Eocene  of  the  Gulf  states  two  species  with 
which  this  species  should  be  compared.  The  first  is  Paracyathus 
granulosus  Vaughan  from  Woods  Bluff,  Alabama.  The  septa  of  the 
first  and  second  cycles  in  P.  grcuiulosus  are  much  stouter  and  have  much 
more  prominent  margins  than  in  P.  mari/Iandicus.  The  costae  of 
P.  granulosus  arc  thickor  and  are  more  prominent  than  in  P.  marij- 
landicus.  The  latter  difference  will  be  made  clear  by  comparing  the 
figures  of  the  latter  species  given  here  with  the  original  figures '  of  the 
former.  The  other  is  Paracyatlius  (lUcniaius  Vaughan,  from  the  Lower 
Claiborne  of  Louisiana,  ]Mississippi  and  Texas.  It  exhibits  many  points 
of  difference.  Its  costae  and  se]-»ta  are  thicker  and  very  much  more 
prominent.  The  pali  are  also  different.  They  are  stouter  and  fre- 
quently are  bilobed'.  P.  mrirjilfnulirvx  is  strikingly  different  from  any 
other  of  our  Eocene  species  of  Pfin-iri/iil]ius. 

Occurrence. — Aquia  Formation.    1  mile  northeast  of  Piscataway. 

Collection. — Maryland  Geological  Survey. 

Genus  BALANOPHYLLIA  Senrles-Wood. 
Balanophy'llia  DESiioPHYLLUM  Milne-Edwards  and  Haime. 
Plate  LXI,  Figs.  10,  11. 

Balanophyllut  denmophylbua  Milne-Edwards  and  Haime,  18-18,  Mon.  des  Eupsam- 
mides,  Auuales  sci.  nat.,  3d  ser.,  voL  x,  p.  86. 


1  Mon.  U.  S.  Geol.  Survey,  No.  S9,  pi.  viii,  fig.  l.ia. 
'■^Op.  sup.  cit.,  pi.  viii,  fig.  \Ui. 
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BulunoijliyUia  (leHmophyUutii  Milne-Edwards  and  ITaime,  1850,  iMoii.  Brit.  Fossil 
Corals.    Palaeontogr.  Soc,  pp.        3(),  pi.  vi,  ligs.  1  and  Ik-Ic. 

Balano2}hyllia  dcsmop/iyUiiin  Milne-Edwards  and  Hainie,  18.57,  Hist.  Nat.  des  Corall., 
vol.  til,  p.  102. 

Balavophyllia  desmophyllnm  Queustedt,  1881,  R6bren-ii.  Sterukoralleu,  p.  100:3. 
Balanophyllin  clesmophyllmii  Vaughan,  1!)00,  Mon.  U.  S.  Geol.  Survey,  No.  .30,  p.  164, 
pi.  xvili,  figs.  ll-13rt. 

Description. — Coralhini  suljflabellifonn,  attached  bj^  a  short  pedicel, 
transverse  outline  elongate  elliptical.  Calice  rather  deep.  Septa  thin, 
in  five  cycles.  The  members  of  the  first  and  second  cycles  with  promi- 
nent upper  margins.  The  margin  of  the  third  also  exsert,  bnt  not  to  so 
great  a  degree  as  in  the  first  and  second  cycles.  The  members  of  the 
fonrth  cycle  have  the  least  prominent  margins.  Those  of  the  fifth 
cycle  meet  and  unite  in  front  of  the  fourth  and  tlien  fuse  to  the  sides 
of  the  third.  They  are  very  perforate.  Their  surfaces  are  granulate. 
There  are  no  dissepiments.  Costae  rather  fine,  crowded  together.  Those 
corresponding  to  the  first,  second  and  third  cycles  coarser  than  those 
corresponding  to  the  fourth  and  fifth  cycles.  Those  costae  correspond- 
ing to  the  fourth  and  fifth  cycles  fine,  acute,  present  a  serrate  appear- 
ance when  seen  from  the  side,  composed  of  a  single  row  of  granules; 
those  corresponding  to  the  first,  second  and  third  cycles  of  septa  con- 
sist in  their  lower  portion  of  a  single  row  of  granules,  Init  in  their  upper 
portion  of  a  double  row.  Branching  by  trifurcation.  In  old  speci- 
mens the  costae  of  the  upper  portion  are  wider  and  more  granulated. 
Occasionally  a  septum  of  the  fourth  cycle  will  be  fused  distally  to  one 
of  the  second  cycle  and  a  single  costa  will  correspond  to  the  two  septa. 
The  perforations  in  the  intercostal  furrows  are  very  close  together. 
Wall  rather  dense,  vesiculated.  Epitheca  rudimentary  or  absent.  There 
may  be  an  extremely  thin  pellicle  of  epitheca  just  above  the  place  of 
attachment.    Columella  very  well  developed,  >i)<)nu;v,  vesiculated. 

1        3  3 

linn.  mm. 

Greater  diameter  of  calice   1-i         1-^  23 

Lesser  diameter  of  calice   S..5       8.3  16. .5 

Height  of  corallum   18.5      17. .5  28. .5 

The  subflabellate  form  of  this  species  easily  separates  it  from  the 
other  older  Eocene  species  of  Balanophyllin  in  the  United  States. 
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I  liavo  compared  our  American  material  very  carefully  with  the 
desci'iptions  and  figures  of  B.  dcsmoplujllum  given  by  Milne-Edwards 
and  llaiiiic,  and  when  in  London,  in  January,  1898,  I  had  the  oppor- 
tunity to  examine  the  types  of  the  species.  I  have  been  unable  to  find 
any  character  by  which  the  American  specimens  can  be  separated  from 
tliosc  from  Bracklosham  beds,  England.  ]\rilne-Edwards  and  Haime 
give  an  account  of  the  affinities  of  />.  (lesnKijiln/lhim  for  the  other  Euro- 
pean species  of  the  genus  in  their  j\Ionograph  of  the  British  Fossil  Cor- 
als.   Their  work  can  be  consulted  for  these  notes. 

Orcnrreuce. — Aqvia  Fobmatiox.    1  mile  southeast  of  Mason  Springs. 

Colledion. — Maryland  Geological  Survey. 

Genus  EUPSAMMIA  Milne-Edwnids  and  Hnime. 
EuPSAMJtlA  ELABORATA  (Courad). 

Plate  LXI,  Figs.  12,  13,  13a,  14,  14a. 

Tni-binolla  elahoraia  Conrad,  1S46,  Proc.  Acad.  Nat.  Sci.  Pbila.,  voL  iii,  p.  23,  pL  i, 
fig.  30, 

Ostcodis  ,/„l,„r,it„  Conrad,  1SG6,  Check  List,  p.  -.i. 

Ostcdih  x  <  l<ih<ir<il<i  (It!  Gregorio,  1890,  Mon.  de  la  faune  eocenique,  de  I'Ala.,  p.  3.5. 
(?)  P!<ic(isinili(i    iTrochosmiliK.)    cormivenn  De  Gregorio,   1890,   Mon.   de  la  faiine 

eocenique  de  I'Ala.,  p.  35.5,  pi.  xliv,  figs.  3.5-38. 
Eiipminmia  elahornta  Vauglian,  1895,  Johns  Hopkins  Univ.  Circ,  vol.  xv,  p.  0. 
EiipsauuHU,  ,Uihor<,t,i  Viuighan,  1896,  Ball,  l-ll,  U.  S.  Geol.  Survey,  p.  90. 
E,ii,s„iini,l,i  rl„l„,r„t<i   Vaim-han,  1901),  Mon.  U.  S.  Geol.  Survey,  No.  39,  p.  180,  pi. 

xxi,  tigs.  3-7. 

Description. — The  following  brief  desciii)tion  is  based  on  the  original 
type  of  Conrad.  It  bears  the  label,  written  by  Conrad,  "  Osteodes 
elaborata  Con.,  Claiborne,  Ala."  This  specimen  is  in  the  Academy  of 
Natural  Sciences  of  Philadelphia. 

Corallum  compressed,  conical,  .straight;  cross-section  elliptical,  no  in- 
dication of  attachment.  Costae  rather  fine,  show  perforations:  branch 
by  trifurcation.  No  epitheea.  Wall  perforate,  spongy.  Septa  thin,  in 
five  cycles,  anastomosing  as  usual  in  Eupsammia.  Columella  spongy. 
Greater  diameter  of  calice,  13  mm.;  lesser  diameter  of  calice.  9  mm.; 
length  of  corallum,  13  mm. 
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Locality,  Claiborne,  Alabama.' 

The  following  description  is  based  on  material  from  Greggs  Land- 
ing, Alabama,  in  the  United  States  Xational  Museum: 

The  corallum  is  subconical  or  subcuneiform,  the  cross-section  is  ellip- 
tical. The  base  is  rather  obtuse,  usually  rounded;  very  frequently  on 
tlie  tip  is  a  minute  scar,  showing  that  the  corallum,  in  its  early  stages 
at  least,  is  attached.  The  adults  are  evidently  free,  and  the  basal  scar 
may  be  obliterated.  The  coralla  are  usually  straight,  but  sometimes  the 
apex  of  the  base  may  be  nearer  to  one  end  of  the  long  transverse  axis 
than  to  the  other.  There  is  no  epitheca.  The  costae  correspond  to  all 
septa;  they  are  equal,  fine  and  crowded;  they  are  acute,  with  beaded 
margins;  nearly  always  have  along  the  summit  a  single  row  of  granules; 
extremely  rarely  the  row  may  be  double  for  a  short  distance.  The  septa 
are  thin,  weak,  arranged  in  five  complete  cycles,  six  systems,  with  the 
typical  Eupsammid  scheme  of  anastomosing.  The  granulations  on  the 
septal  faces  are  rather  low.  The  columella  is  lax,  spongy,  fairly  well 
developed. 

1       3  3 

iitvi.  iiiiH.  mm. 

Greater  diameter  of  calice   'i'S  14  13 

Lesser  diameter  of  calice   10  11.5  10 

Height    IT. .5  18. .5  14  + 

The  specimens  from  Virginia  are  usually  more  slender  than  those 
from  Alabama.    Fig.  12  represents  one  of  these  slender  specimens. 

The  following  is  M.  de  Gregorio's  original  description  of  Placosmilia 
{Trocliosmilia)  connivens  de  Gregorio. 

"  Tr.  conoidca.  simplex,  elegans,  calice  elli})tieo.  jiaulo  excavato;  septis 
numerosi>  in  (i  cvelos  dispositis,  laminaribus.  teiuiiljis,  valde  angulosis 
spinulosisque,  apud  columellam  vix  iucrussatis;  columella  carente  vel 
cellulosa,  ficta;  costulis  exterioribus  confertis,  minutis,  granulosis." 
Translation:  "  Tr.  conoid,  simple,  elegant;  calice  elliptical,  slightly 
excavated;  sej)ta  numerous,  disposed  in  G  cycles,  thin,  delicate,  with 
very  sharp  minute  spines,  thickening  near  the  columella;  columella  ab- 

I  Doubtful.  It  is  probable  tliat  Conrad  has  assigned  a  wrong  locality  to  the 
specimen. 
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sent  or  cellular,  false;  external  costae  crowded  together,  minute,  granu- 
lar." 

The  description  suits  Eupsammia  dahorata  except  for  the  number  of 
cycles  of  septa,  and  the  columella  is  never  ahsent.  E.  elaborata  has  only 
five  cycles  of  septa.  M.  de  Gregorio's  figures  for  the  side  view  of  his  spe- 
cies, and  the  outlines  of  the  calice,  answer  for  E.  elaborata,  and  only  five 
cycles  of  septa  are  represented.  In  the  arrangement  of  the  septa,  how- 
ever, his  drawings  do  not  represent  what  is  found  in  Conrad's  species. 
The  septal  diagrams  given  by  M.  de  Gregorio  for  other  species  of  corals 
that  I  know  M^ell  are  not  accurate,  so  it  is  not  improbable  that  these  like- 
wise are  not  correct  representations  of  what  is  found  in  the  specimens. 
I  believe  that  M.  de  Gregorio  has  redescribed  E.  elaborata. 

Occurrence. — Aquia  Formation.  Potomac  Creek,  Aquia  Creek, 
Marlboro  Point,  Upper  Marlboro.  1  mile  southeast  of  Mason  SiDrings. 

Collections. — Philadelphia  x\cademy  of  Xatural  Sciences,  Maryland 
Geological  Survey,  Johns  Hopkins  University. 

Eupsammia  conradi  Vaughan. 
Plate  LXI,  Figs.  15,  loa,  lob. 

TurhiHoJ-Hi  pih'ohis  Conrad,  1S4S,  Proc.  Acad.  Nat.  Sci.  Pliila.,  vol.  i,  p.  337. 
THrhii,.,H,(  pilci.htx  Conrad,  1846,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  iii,  p.  22,  pi.  i, 

EupKKiiiiiiiii  {.')  [ilhiihis  \':uig!Kin,  18'.!.),  Jolms  Hopkins  Univ.  Circ,  vol.  xv,  p.  6. 
Eiipauuniii,!  1/1  jiUrnliis  Vaughan,  18'.)6,  Bull.  141,  U.  S.  Geol.  Survey,  p.  '.10. 
Eups'tmiiiia  c<>,ir((iU  Vaughan,  1900,   .\Iou,   U.  S.  Geol.  Survey,  No.  oO,    p.  183, 

pi.  sxi,  tigs.  10-10&. 
Not  TurbiHoUa  pileolns  Eichwald,  Zool.  Spec,  pt.  i,  1829,  p.  186,  pi.  iii,  tig.  1. 

Description. — Shape,  like  a  very  short  cylinder  set  on  a  hemisphere. 
The  basal  portion  is  very  slightly  conical,  rounded.  Very  faint  costae. 
A\'all  thick,  vesiculate.  Septa  thick,  in  four  cycles;  those  of  the  fourth 
cycle  fuse  to  the  sides  of  the  third,  near  the  wall.  The  first  three  cycles 
reach  the  columella.  Sides  granulate;  columella  vesiculate.  Greater 
diameter,  13  mm.;  lesser  diameter,  11.3  mm.;  height,  11  mm. 

AVe  know  but  little  of  this  species;  only  one  specimen  seems  to  have 
been  found,  and  tliat  one  is  very  unsatisfactory.  I  have  referred  it  to 
the  genus  Eupsantntia  from  the  strong  resemblance  of  its  septal  arrange- 
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inent  to  that  of  young  forms  of  other  species.  There  is  a  faint  scar  on 
the  base,  which  may  be  due  to  attachment  iu  its  early  stages.  More 
information  concerning  this  interesting  little  form  will  be  welcomed. 

Occurrence. — Nanjemoy  Formation.  Pamunkey  Eiver,  Kent  Co., 
A^rginia. 

CoUeciion. — Philadelphia  Academy  of  Natural  Sciences. 

ECHINODERMATA. 

Class  ECHINOIDEA. 

Subclass  ECHINOIDEA. 

Order  SPATANGIDEA. 

Family  SPATANGIDAE. 

A  few  fragments  of  the  tests  of  spatangoid  forms  have  been  ol)tained 
from  the  Eocene  of  the  Middle  Atlantic  Slope.  It  is  not  possible  to 
determine  their  generic  relations.  A  single  fragment  is  figured  (Plate 
LXI,  Fig.  1). 

Occurrence. — iSTANJEMOY  Formation.    Evergreen,  Va. 
CoUeciion. — Johns  Hoidvins  University. 

Orders  DIADEMATOIDA  and  CIDAROIDA. 

Families  DIADEMATIDAE  and  CIDARIDAE. 

Numerous  spines  belonging  either  to  diadematoid  or  cidaroid  forms 
have  been  found  in  the  Eocene  deposits  of  Maryland  but  they  are  not 
sufficiently  distinctive  to  admit  of  generic  determination.  A  single 
specimen  is  figured  (Plate  LXI,  Fig.  2). 

Occurrence.- — Aquia  Formation.  Upper  Marlboro,  Potomac  Creek. 
Sheckels  Farm  near  South  Eiver.    Severn  Eiver. 

Collections.- — Johns  Hopkins  University,  Maryland  Geological  Survey. 
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PROTOZOA. 

Class  RHIZOPODA. 

Order  FORAMINIFERA. 

Family  TEXTULARIDAE. 
Genus  TEXTULARIA  Defiance. 
Textularia  gramex  (rOrl)igny. 
Plate  LXII,  Fig.  1. 

Textularia  ijvamcH  d'Orbiguy,  1846,  Foraui.  Fossiles  Vieuue,  p.  248,  pL  xv,  figs. 
4-6. 

re.rfM?rt)-/Vt  f/m//t««  Brady,  1884,  ChaL  Kept.,  voL  ix,  p.  36.^,  pL  xliii,  tigs.  9,  10. 
Textularia  (jramen  Bagg,  1898,  Cret.  Foram.  New  Jersey,  BulL  88,  U.  S.  GeoL  Sur- 
vey, p.  29. 

Descripiion. — Test  arenaceous,  rough,  stoutly  built,  laterally  com- 
pressed, margin  subangular;  normally  composed  of  five  to  seven  wide 
chambers  (in  our  Eocene  specimens  of  nine  or  ten)  in  each  series,  which 
are  but  slightly  convex;  posterior  end  neatly  rounded  and  in  general 
outline  very  similar  to  T.  liauerii,  but  differing  from  that  species  by  its 
more  angular  lateral  edges,  and  distinguished  from  T.  abhreriata,  which 
it  also  resembles,  in  being  less  short  and  thick. 

The  little  specimens  of  this  Textularia  from  the  localities  of  the 
Eocene  below  agree  well  in  general  characteristics  with  typical  forms 
except  in  the  greater  number  of  chaml)ers.  They  arc  composed  of 
finely  agglutinated  grains  well-rounded  and  smoothed  over  and  the 
shells  are  quite  compactly  built  for  this  species.  The  sutures  are 
slightly  depressed  giving  thus  some  relief  to  the  chambers,  especially 
to  the  final  ones.  This  is  a  rare  form  in  the  Eocene  of  Maryland 
though  common  in  the  Miocene  of  Virginia.  In  present  oceans  it 
occurs  in  nearly  all  latitudes  but  is  commonest  on  shallow  bottoms. 

Occurrence. — Aquia  Formatiox\  Upper  Marlboro,  1  mile  northeast 
ol'  I'iscataway. 

CoUeciioiis. — Maryland  Geological  Survey,  Johns  Hopkins  University. 
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Textulabia  sagittula  Defrance. 
Plate  LXII,  Yig.  2. 

Textnlaria  sagilluhi  Defraucc,  is:i4,  Diot.  Sci.  Xat.,  vol.  xxxii,  p.  177;   1838,  vol. 

liii,  p.  344;  Atlas  Coucli.,  pi.  xiii,  tig.  5. 
Textularia  sagittula  Brady,  1884,  Chal.  Kept.,  vol.  ix,  p.  361,  pi.  xlii,  tigs.  17,  IS. 
•  Textularia  sagittula  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  20. 

Descriplion. — Test  elongated,  strongly  compreissed,  with  sharp-angled 
peripheral  margin;  chambers  numerous,  about  ten  to  twelve  in  each 
series  in  typical  forms,  closely  set,  separated  by  short,  nearly  straight 
septal  lines  externally  visible;  aperture  linear. 

Specimens  of  this  form  occur  also  in  the  Cretaceous  (Eancocas)  of 
New  Jersey.  It  is  rare  in  the  Eocene  of  Maryland  as  are  all  species  of 
the  Textularia  type.  Three  specimens  have  been  recognized  from 
Upper  ]\Iai'lljoro.  In  ])resent  oceans  this  is  one  of  the  most  wide-spread 
and  cdiinnoncst  ot  all  the  Tcxtularidae  and  Brady  states  that  the  same 
is  true  among  the  fossil  Foraminifera.  This  may  l)e  attributed  to  the 
thick  and  solid  walls,  which,  though  not  definitely  arenaceous  are  so 
compactly  built  of  opaque  material  that  they  are  more  readily  preserved 
than  more  delicate  types.  It  is  a  shallow  water  species  of  temperate 
seas  Init  is  reported  by  Professor  Brady  to  occur  in  the  North  Atlantic 
at  the  dei)th  of  2G75  fathoms  and  at  1425  fathoms  in  the  South  Atlantic. 

It  occurs  in  the  fossil  condition  in  the  Cretaceous  formations  of  the 
north  of  Ireland  (Wright),  in  the  Cretaceous  of  New  Jersey,  the  Eocene 
of  the  London  Basin  (Jones,  Parker  and  Brady),  the  Lower  Eocene  of 
the  Thanet  beds  of  Pegwell  Bay  (I'.urrdws),  the  Miocene  of  x\-ustria, 
France,  and  elsewhere  (d"Orbigny.  ('z.j'  !-.  etc.),  Miocene  of  Maryland 
and  Aarginia  (Bagg),  the  later  Tertiaries  m  Italy  (Defrance,  Jones  and 
Parker,  d"(_)rl)igny),  the  Crag  of  England  (Jones,  Parker  and  Brady),  and 
the  Post-Tertiary  beds  of  Norway,  Scotland,  and  Ireland  (Sars,  Robert- 
son, Wright). 

Occurrence. — Aquia  FoiniATiox.    Upper  Alarlboro. 

CoUeciions. — Johns  Ho])kins  Vniversity,  Alaryland  Geological  Survey. 

Textularia  scbaxgulata  d'Orbigny. 
Plate  LXII,  Fig.  3. 

Textnhtrin   .\itb(in;/i(htt(i  d'Oi-bigny,  1846,  Foram.  Fossiles  Vienue  p.  247,  pi.  xv, 
ti^s.  1-3. 
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Textuhii-ia  xtthninjuhita  Egger,  1857,  Neues  Jahrb.  liir  Min.  etc.,  p.  293,  pi.  xii, 
tigs.  15,  1(3. 

Textnhtria  si(b<nt(/uhita  Bagg,  1S!)8,  Bull.  Amer.  Pal.  No.  10,  p.  20. 

Desert plion. — The  test  of  T e xtidaria  suhangulata  closely  resembles 
T.  yramen,  but  it  is  separated  from  that  species  by  the  more  nearly 
straight  sutures,  more  angular  edges,  and  in  typical  forms  by  its  larger 
number  of  chambers.  The  one  si)ecimen  of  this  form  from  the  Brook's 
Estate  near  Seat  Pleasant,  while  it  may  possibly  be  considered  as  a 
variely  of  the  more  widespread  T.  gramen  dift'ers  so  markedly  from  the 
common  form  that  it  has  been  placed  with  the  present  species. 

d'Orbigny's  specimens  came  from  the  Miocene  of  Austria,  Egger's 
from  the  [Miocene  of  Ortenbnrg. 

Occnrreitce. — Aquia  Formation.    Brooks  Estate  near  Seat  Pleasant. 

Collection. — Johns  Hopkins  University. 

Genus  SPIROPLECTA  Ehrenberg. 
Spiroplecta  clarki  Bagg. 
Plate  LXII,  Eig.  4. 

iSj/ii-d/iJcr/ii  rhtrki  Bagg,  1895,  Johns  Hopkius  Univ.  Circ,  vcjI.  xv,  p.  5. 
Spn;.phri,i  rhnk;  Bagg,  189(5,  Bull.  141,  U.  S.  Geol.  Survey,  p.  91. 
>SjjiropU,!,(  rhirki  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  20,  pi.  i,  tig.  1. 

Description. — Test  elongate,  textulariform,  finely  arenaceous,  firmly 
cemented;  compressed  strongly,  lateral  margins  sharp  and  very  slightly 
lobed;  surface  of  shell  rough,  of  a  dull  gray  color;  chamljers  at  first 
planospiral  then  bisei'ially  arranged  with  nine  and  ten  respectively  on 
each  side;  aperlure  a  median  arched  ()i)ening;  length,  0.."33  mm.;  breadth, 
0.20  mm. 

Previons  to  the  author's  discovery  of  the  aljove  Eoraminifera  the 
genus  Spiroplecta  has  never  been  reported  from  the  Tertiary  formation 
so  far  as  known.  It  has,  liowever,  been  des(;-ril)ed  from  the  Cretaceous 
of  Mississippi  (Ehrenliorg),  and  ol'  ^Minnesota  (Woodward  and  Thomas), 
and  from  the  (rault  and  Chalk  of  Kngland  (Parker  and  Jones).  Brady 
reports  its  occasional  i)resence  in  exist  inu'  (id^nns  confined  to  three  spe- 
cies, S.  annectens,  S.  hiformis,  and  *S.  uvncruKua,  the  latter  found  living 
only  in  one  locality  off  Eaine  Island,  Torres  Strait  at  the  depth  of  155 
fathoms. 
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Jose]ih  Wright  includes  the  genus  Spiropleda  in  the  list  of  Post- 
Tertiary  Foraminifcra  from  the  Xorth  of  Ireland. 

The  two  specimens  M-hich  the  writer  foTind  at  Woodstock  seem  to  be 
new  though  they  resemble  S.  hifornds  of  Parker  and  Jones.  They  arf> 
sejiarated  from  that  species,  however,  by  their  sharp  angular  edges. 

The  distal  end  is  more  obtusely  rounded  than  in  Textularian  types 
and  the  chambers  are  less  regularly  developed. 

Occurrence. — Xaxjejeoy  Formation.  Woodstock. 

CoIIecfion. — Johns  Hopkins  University. 

Family  LAGENIDAE. 
Subfamily  NODOSARIDAE. 

Genus  NODOSARIA  Defiance. 
XoDoSARiA  AFFiNis  (d'Orbiguy). 
Plate  LXII,  Fig.  5. 

Beiitalhiti  tiffnh  d'Orbigny,  1840,  Mein.  Soc.  Geol.  Frauce,  vol.  iv,  p.  13,  pi.  i,  tig.  4. 
Xodo&<i i-'ii  ijffiii'is  .Sherboni  and  Cliaiiman,  1880,  Jour.  Roy.  Microsc.  Soc,  2u(l  series, 

vol.  vi,  p.  748,  pi.  xiv,  tin'.  :io. 
Xodomria  ujffinis  Bagg,  1890,  Bull.  141,  U.  S.  Geol.  Survey,  p.  01. 
Nodomria  nffinis  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  21. 

Di-si'i-l  pi  inn. — Test  very  large,  nearly  straight,  more  tapering  than 
Noons.iri.i  liiiriUuin,  and  Avitliout  having  the  primordial  chamber  larger 
than  the  succeeding  one;  proximal  end  acuminate;  chambers  numerous, 
unconstricted  below  but  Ijccoming  distinctly  so  above;  surface  marked 
by  about  ten  distinct  elevated  costae  as  in  N.  hacillum;  aperture  central, 
elevated  on  the  ultimate  chamber.    Length  9  mm.  or  more. 

Occurrence. — Xan.jemoy-  Formation.  Woodstock. 

Colleciion. — Johns  Hopkins  University. 

XoDOSARiA  BACiLLUM  Dcfrance. 
Plate  LXII,  Fig.  6. 

yodosaria  baciUum  Def ranee,  182."),  Diet.  Sci.  Nat.,  vol.  xx.xv,  p.  137;   vol.  .x.x.wi, 

p.  487,  Atlas  Coneli.,  j.l.  xiii.  IIlt.  4. 
Xodosaria  baciUum  Bat;\i;-,  18'.m;,  Bull.  141,  U.  S.  Geol.  Survey,  p.  91. 
XodOKoria  baciUum  Bagg,  1898,  Bull.  .Amer.  Pal.,  No.  10,  ]).  24. 

Description. — Test  very  large,  straight  or  nearly  so,  surface  marked 
by  aliout  ten  very  distinct  snow-white  costae,  though  this  number  does 
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not  remain  constant,  some  specimens  having  only  eight  costae  below 
and  as  many  as  twelve  aliovc;  primordial  chamber  bnlbous,  acnminate, 
though  the  spine  is  tre([ueni]y  broken;  segments  regidar,  less  distinct 
below,  marked  by  straight,  transverse  septae;  lengih  unknown  but  frag- 
ments of  nine  chambers  measure  .j  mm. 

This  Nodosaria  has  been  described  from  a  number  of  Tertiary  de- 
posits of  Europe  and  England  but  is  seldom  found  in  modern  oceans, 
though  Schlumberger  mentions  it  from  the  Gulf  of  Gascony. 

It  is,  like  all  Nodosaria,  not  at  all  common  in  the  Eocene  deposits  of 
the  Middle  Atlantic  Slope. 

Occurrence. — Naxjemot  Formation.  Woodstock.  Aqxjia  Forma- 
tion. 3  miles  west  of  Leeland,  2  miles  below  Potomac  Creek,  1  mile 
southeast  of  Mason  Springs,  Upper  Marlboro. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Surrey. 

Nodosaria  communis  (d'Orbigny). 
Plate  LXII,  Fig.  7. 

Dciilidhid  co/iDDiDiix  d'Orbigny,  1836,  Anu.  Sci.  Nat.,  voL  vii,  p.  354. 

L>ciif<ilii,,i  coiiiiniiius  Jones  and  Parker,  1860,  Quart.  Jour,  Geol.  Soc.  London,  voL 

\vi,  pi.  xi.\,  fius.  35,  26. 
Ko<lo^<n-;,i  ,;.,nnni„U  Brady,  1SS4,  Chal.  Kept.,  vol.  ix,  p.  504,  pi.  Ixil,  tigs.  19-33. 
N'odvs,,,-;.,  ,;nn,niniis  Ba-u',  isiic,  Bull.  141,  U.  S.  Geol.  Survey,  p.  111. 
Xo(},js„i-i,i  rouuniniis  Ba-g,  is'.is.  Bull.  Amer.  Pal.,  No.  10,  p.  3.5. 

Dcsvri iiiioii. — Test  elongate,  smooth,  with  depressed,  oblique  septa; 
primordial  chamber  larger  than  the  one  succeeding  and  in  some  of  our 
specimens  acuminate;  ultimate  chamber,  elongate,  tube-like;  transverse 
section  circular,  aperture  round,  smooth,  length  0.6  mm.  The  earlier 
description  of  this  species  was  based  on  a  single  young  form  but  since 
this  time  a  number  of  other  specimens  have  been  found  from  Upper 
Marlboro.  The  typical  forms  of  this  species  have  the  sutures  depressed 
and  the  chambers  all  oblique,  in  some  of  the  forms  remaikaljly  so. 

This  is  one  of  the  most  common  Nodosaria  in  both  fossil  and  recent 
state  and  has  a  world-wide  distribution  to-day.  It  includes  a  large 
number  of  variously  described  species  with  oblique  sutures  such  as  D. 
inornata,  and  T).  hadeiicnsis,  d'Orbigny  (Vienna  Basin  Monograph ).  D. 
Icf/umen  Eeuss,  D.  ftidiarcnaia  Williamson  and  many  others. 
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Occurrence. — Aquia  Formatiox.  Brooks  Estate  near  Seat  Pleasant, 
Upper  Marlboro. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

NODOSAEIA   COXSOBRINA   VAR.    EMACIATA  (ReUSS). 

Plate  LXII,  Fig.  8. 

Dentaliua  cotisobrina  var.  einaciata  Reuss,  18(35,  Denksclir.  d.  k.  Akad.  Wiss.  Wieu, 

vol.  XXV,  p.  133,  pL  ii,  figs.  13,  18. 
Xodosaria  consobrina  var.  emaciata  Brady,  1884,  ChaL  Kept.,  vol.  ix,  p.  .502,  pi.  Ixii, 

flgs.  3.5,  30. 

Nodomria  counobrina  our.  cniac'mt<i  Bagg,  1898,  Bnll.  .Viiier.  Pal.,  No.  10,  p.  35. 

Description. — Test  smooth,  elongate,  tapering  gracefully,  segments 
numerous,  short,  elongate  oval;  similar  in  outline  to  N.  consobrina  but 
more  elongated  and  slender;  septae  somewhat  depressed,  transverse. 
The  proximal  chamber  is  rounded  and  ends  in  a  nipple-shaped  aperture. 

Both  N.  consobrina  and  the  variety  emaciata  are  found  living  in  the 
Xorth  Atlantic  at  depths  ranging  from  290  to  725  fathoms,  and  in  the 
South  Atlantic  at  350  fathoms;  off  the  Cape  of  Good  Hope,  150  fath- 
oms; and  in  "the  South  Pacific,  129-1375  fathoms.' 

This  species  has  a  wide  distribution  in  the  fossil  world.  It  is  found  in 
several  formations  of  the  ISTew  Jersey  Cretaceous,  according  to  Wright 
it  occurs  in  the  Chalk  of  Ireland,  Jones  and  Parker  report  it  in  the 
London  Clay,  Eeuss,  Bornemann,  etc.,  record  it  in  the  Septaria  Clays  of 
Germany,  the  Miocene  of  Austria  (d'Orbigny),  the  later  Tertiaries  of 
Italy  (Costa),  the  Post-Tertiary  of  Xorway  (Crosskey  and  Robertson), 
the  Island  of  Ischia  (Broeck),  and  in  Scotland  (Robertson). 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Johns  Hopkins  University. 

NODOSARIA  SAXDBERGERI  (RcUSS). 

Plate  LXII,  Fig.  9. 

DoiUdhia  sandbcryefi.  Reuss,  1856,  Sitzungsb.  k.  Akad.  Wiss.  Wien,  vol.  xviii,  p. 
334,  pi.  i,  fig.  5. 

Description. — Test  stoutly  built,  composed  of  from  four  to  eight  cham- 
bers which  are  constricted  at  the  sutures;  primordial  chamber  larger 

I  Brady,  Clial.  Kept.,  p.  .502. 
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than  the  one  succeeding,  iiltiraate  chamber  hirgest;  chambers  more  con- 
stricted towards  the  oral  end  and  none  of  them  quite  so  strongly  dis- 
tinct as  in  Reuss'  figure.  Surface  of  shell  strongly  costate  but  differing 
from  Reuss'  specimens  in  that  most  of  our  forms  have  no  costae  upon 
the  final  segment,  though  this  feature  is  not  constant  enough  to  make 
a  new  variety.  The  aperture  is  situated  upon  one  side  as  in  Marginu- 
lina  types. 

Reuss'  specimens  were  from  the  Tertiary  deposits  of  Germany. 
Occurrence. — x\quia  Formatiox.    Upper  Marlboro. 
Collection. — Maryland  Geoh)gical  Survey. 

XoDOSARiA  OBLiQUA  (Linue). 
Plate  LXII,  Fig.  10. 

Naatilxs  ohliqaux  Linne,  1767,  Syst.  Nat.,  12th  Edit.,  p.  1163,  No.  381  ;   1788,  Syst. 

Nat.,  13th  Edit.  (Gmeliu's),  p.  3373,  No.  14. 
Xodox^ir;,!  obh-<j,ni.  Brady,  1884,  Chal.  Kept.,  voL  ix,  p.  1.513,  pi.  Lxiv,  figs.  30-23. 

Description. — Test  variable  in  size,  sometimes  very  large,  elongate, 
tapering,  arcuate;  septal  lines  depressed,  surface  costate,  costae  varying 
in  size  and  number  in  different  specimens;  chambers  numerous,  ventri- 
cose,  distinct;  aperture  central,  radiate. 

According  to  Professor  Brady  this  species  is  found  in  every  sea  and 
at  all  depths  from  the  laminarian  zone  down  to  1500  or  2000  fathoms. 

It  occurs  frequently  in  the  fossil  state:  Cretaceous  of  Sweden  (ISTillson), 
Cretaceous  of  Mecklenburg,  and  elsewhere  (Reuss),  Cretaceous  of  New 
Jersey  (Bagg),  Lower  Eocene,  Thanet  Beds,  Pegwell  Bay  (Burrows), 
Tertiary  of  Germany  (Reuss,  etc.).  Tertiary  of  Italy  (Costa).  ]\Iany 
other  references  could  easily  be  given  though  these  are  sufficient  to  show 
its  wide  distribution. 

These  forms  arc  so  large  and  long  that  one  can  find  no  perfect  speci- 
mens as  they  are  easily  broken  in  collecting  and  washing  the  marl.  The 
Cretaceous  forms  from  New  Jersey,  however,  are  frequently  perfect  and 
well  preserved. 

Occurrence. — Aqtjia  Formation.  Upper  Marlboro  (fragments  only). 
Collection. — Maryland  Geological  Survey. 
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Genus  VAGINULINA  Lamarck. 

Vagixulixa  legumex  (Linne). 
Plate  LXIII,  Fig.  1. 

XantilKx  le-jnmeu  Liune,  17.58,  Syst.  Nat.,  10th  Edit.,  p.  Til,  Xo.  34S  ;   VHh  Edit., 

ITGT,  p.  1164,  No.  SSS. 
Vaginulina  legiimen  Brady,  1  SS4,  Clial.  RL'pt.,  vol.  i\,  ]i.  .530,  pi.  Ixvi,  fig-s.  13-1."). 
Vagimdina  legumen  Baui;-,  is;is,  Bull.  Amc-r.  Pal.,  X".  10,  p.  36. 

ragi7inUrM  legiiiKeii  Biigix,  IS'.IS,  Crct.  Foram.  New  Jersuy,  Bull.  S8,  U.  S.  Geol.  Sur- 
vey, p.  5'.',  pi.  iv,  tii;-.  4. 

Description. — Test  nearly  straight,  pod-like,  compressed,  smooth,  con- 
sisting of  only  six  chambers;  se}ita  limbate,  parallel,  oblique,  less  dis- 
tinct towards  the  distal  end;  ultimate  chamber  slightly  prolonged  at  the 
anterior  end;  apertni'i.'  ladiatc:  length.  0.80  mm. 

The  genus  Var/i nuJiim  is  closely  related  to  the  ensiform  varieties  of 
Crislcllariae  and  to  the  less  flattened  form  Marginulina,  and  from  the 
curved  forms  of  Nodosaria  from  which  it  is  separated  by  its  broader 
outline  and  marginal  aperture. 

Brady  states  that  it  is  widely  distril)uted  over  present  oceans  and  that 
the  genus  reaches  its  greatest  abundance  in  the  North  Atlantic.  The 
species  V.  legumen  is  found  at  various  depths  doM-n  to  2000  fathoms 
but  it  is  commonest  in  shallow  waters. 

Tate  and  Blake  record  this  form  from  the  Yorkshire  Lias,  Jones  and 
Parker  include  it  in  the  forms  from  the  Upper  Trias  (?)  of  Chellaston, 
near  Derby;  Chapman  records  its  occurrence  from  the  Gault  of  Folke- 
stone; Burrows,  Sherborn  and  Bailey  record  it  from  the  Red  Chalk  of 
Yorkshire,  etc.,  and  many  other  localities  are  elsewhere  given. 

Occurrence. — Aquia  Foematiox.    Brooks  Estate  near  Seat  Pleasant. 

Collection. — Johns  Hopkins  University. 

Gl-iuis  marginulina  d'Oibigny. 

Mabgixulixa  costata  (Batsch). 
Plate  LXIII,  Figs.  2,  3. 

X,iHtihis  (0,-tliorera.s)  costrihi^  Batsch,  1791,  Conchyl.  des  Seesaiuk-s,  p.  3,  pi.  i,  Hgs 
1  a-g. 

MargiHulhia  coxtala  Brady,  1884,  Chal.  Kept.,  vol.  ix,  p.  .528,  pi.  Ixv,  tigs.  10-1;5. 

Description. — Test  rather  stoutly  built,  irregularly  costate  and  costae 
curving  about  the  distal  end:  compressed  but  not  strongly  so;  consist- 
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ing  of  six  chambers,  largest  and  most  distinct  at  oral  end,  bluntly  acu- 
minate, aperture  on  incurved  side  of  final  chamber. 

Brady  says  of  this  form,  "  Individual  specimens  vary  a  good  deal  in 
contour,  and  also  as  to  the  number  and  degree  of  development  of  the 
superficial  ribs;  but  the  stout  proportions  of  the  shell,  its  subcylindrical 
form,  and  comparatively  slight  curvature,  the  inflated  character  of  the 
later  chambers,  and  the  marginal  aperture,  are  generally  sufficient  to 
distinguish  it  from  costate  varieties  of  Vaginulina  and  Cristellaria. 
The  test  is  usually  more  or  less  compressed  just  at  the  commencement, 
and  occasionally  presents  a  sharp  or  even  subcarinate  edge  at  the  aboral 
end,  but  more  frequently  the  margin  is  rounded  from  the  beginning." 

It  is  found  in  many  parts  of  the  North  Atlantic  at  depths  ranging 
from  370  to  1240  fathoms,  from  the  South  Atlantic  at  still  greater 
depths,  from  the  Mediterranean,  and  from  the  Adriatic.  Save  a  few 
specimens  found  at  150  fathoms  off  the  coast  of  New  Zealand,  it  has  not 
been  observed  in  any  portion  of  the  Pacific  ocean,  in  the  Southern 
ocean  or  the  Red  Sea. 

Occvrreiice. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Genus  CRISTELLARIA  Lamarck. 

Cristellaria  gibba  d'Orbigny. 
Plate  LXIII,  Fig.  4. 

Cristellaria  gibba  d'Orbigny,  1839,  Foram.  Cuba,  p.  63,  pL  vii,  tigs.  20,  31. 
Cristellaria  excisa  Bornemann,  1855,  Zeitschr.  d.  deutsch.  geoL   GeselL,   voL  vii, 

p.  328,  pi.  xiii,  figs.  19,  20. 
Cristellaria  pnlchcUa  Reuss,  1862,  Sitzungsb.  d.  1{.  Akad.   Wiss.  Wien,   voL  xlvi, 

p.  71,  pi.  viii,  fig.  1. 

Bobulina  conclnna  Reuss,  1863,  Sitzungsb.  d.  k.  Akad.  Wiss.  Wien,  vol.  xlviii,  p.  52, 
pi.  V,  fig.  58. 

Cristellaria  gibba  Bagg,  1898,  Cret.  Foram.  New  Jersey,  Bull.  88,  U.  S.  Geol.  Survey, 
p.  56. 

Description. — -Test  oblong,  biconvex,  smooth,  subcarinate,  narrow; 
chambers  few  (seven  or  eight),  slightly  arcuate,  separated  by  distinct 
septa;  aperture  marginate.  Length  (Cretaceous),  1.3  mm.;  breadth,  0.87 
mm.  The  septal  face  is  rather  sharply  cut  off  from  the  whole  surface 
and  this  feature  separates  it  from  Cristellaria  acutauricularis  which  it 

16 


242 


SYSTKMATIC  PALKONTOLOGY 


closely  resembles.  Our  Eocene  forms  have  more  chambers  than  the 
Cretaceous  specimens  of  New  Jersey  which  show  nine.  The  mouth 
opening  is  also  more  prolonged  and  the  sutures  somewhat  depressed  l)e- 
tween  the  chambers. 

This  species  is  found  in  many  places  in  the  Cretaceous  of  New  Jersey, 
Rancocas  (ISaj^'^;),  Sc]itaria  Clays  near  Berlin  (Bornemann),  North  Ger- 
man Hils  and  (iault  (i>euss),  and  elsewhere. 

We  must  regard  the  >)M'(i,.s  as  an  intermediate  variety  between  the 
elongate  compressed  ( ' nslrllnria  crepidula,  and  the  symmetrical  lenticu- 
lar Crisfellaria  rolulata.  The  form  occurs  in  the  North  Atlantic  and  in 
the  South  Pacific  at  depths  of  less  than  500  fathoms  (Brady). 

Occurrence. — Aquia  Formatiox.  1  mile  northeast  of  Piscataway, 
Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

Ckistellakia  botulata  (Lamarck). 
Plate  LXIII,  Fig.  5. 

LcnticiiUtet!  rolnlata  Lamarck,  1801,  Annales  du  ^Museum,  vol.  v,  p.  188,  No.  3. — 

Tableau  Encycl.  et  Meth.,  pi.  cccclxvi,  fig.  .5. 
CHutcUnria  rotulata  d'Orbigny,  1840,  Mem.  Soc.  geol.  France,  vol.  iv,  p.  ^,'0,  pi.  ii, 

figs.  1.5-18. 

CHMeUitria  rotidiUa  Parker  and  Jones,  186.5,  Phil.  Trans.,  vol.  civ,  p.  3-15,  pi.  siii, 
fig.  19. 

Description. — Test  involute,  biconvex,  smooth;  peripheral  margin 
sharp,  non-carinate;  chambers  numerous,  eight  or  nine  in  final  convolu- 
tion; septa  gracefully  curved,  visible  externally  as  fine  lines;  aperture 
elli]itieal  radiate.    Diameter,  1-2  mm. 

While  tbe  above  .<]iccics  i<  abundant  in  the  Cretaceous  of  New  Jersey 
and  ill  the  Ifancoeas  reaching  a  Jai'go  size  for  this  type,  it  and  all  other 
C rislcllii riiic  are  exceedingly  scarce  in  the  overlying  Eocene.  The  type 
secured  from  Mason  Springs  is  very  large  and  thick-shelled.  Since 
such  a  form  would  be  readily  preserved  it  is  difficult  to  account  for  the 
lack  of  the  species  elsewhere  while  so  many  much  more  delicate  Foram- 
inifera  abound. 

It  is  doubtful  if  any  Foraminifera  is  more  widely  distributed  or  more 
abundant  either  living  or  in  fossil  state  than  Cristeltnria  rotulatn. 
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Jh'iuly  records  its  presence  in  Arctic  waters  and  as  far  south  as  Terra 
del  l*"ueg(i  and  at  the  same  time  it  occurs  at  all  possible  depths  down  to 
fathoms.  So  in  the  fossil  world  it  is  e(|ually  widely  distributed. 
Jones  and  Parker  record  it  in  the  Upper  Trias  of  Derbyshire;  Brady  and 
Blake  have  identified  it  in  every  division  of  the  Lias  of  England.  It  is 
frecjuently  reported  in  the  Cretai cdhs  of  hhiLiland  (Slierborn,  Chapman, 
Wriirht,  Sowerby,  etc.).  It  is  abundant  in  every  division  of  the  Tertiary 
and  has  been  frequently  recorded. 

0 ecu }■)■(' lire. — A(juiA  Formation.  Upper  Marlboro,  1  mile  southeast 
of  Mason  Spriii<;s. 

VoUcriuiii . — [Maryland  Geological  Survey. 

Cristellaria  radiata  (Bornemann). 
Plate  LXIII,  Fig.  G. 

liobiiliiiii  nniiiilK  Bornemann,  1855,  Zeitschr.  d.  deutsch.  geoL  GeselL,  voL  vii, 

\<.  :'.:U,  pi.  XV,  tisr.  1. 
Crlstdl.iria  nnlla/a  Bagg,  1896,  BuU.  141,  U.  S.  Geol.  Survey,  p.  ',11. 
OrUtcUaria  radiata  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  29,  pi.  i,  tig.  3. 

Description. — Test  nearly  circular,  moderately  compressed,  with  cir- 
cular raised  umbilicus;  linal  convolution  showing  ten  strongly  curved, 
even  chambers,  marked  externally  by  raised  white  septal  lines  which 
become  less  distinct  toward  the  peripheral  margin;  keel  quite  definite 
and  of  the  same  snow-white  character  and  color  as  the  raised  septa,  while 
the  chambers  are  darker  in  color  and  are  strongly  contrasted  from  the 
rest  of  the  shell.  The  surface  is  smooth  and  glistening;  the  aperture 
radiate;  diameter,  1.26  mm. 

Bornemann's  specimens  of  Cristellaria  radiata  were  from  the  Oligo- 
cene  (Septarienthon)  of  Germany.  This  form  resembles  Cristellaria 
rotulata  but  has  the  umbili(•u^;  raised,  and  the  sei;)ta  are  also  raised  as 
they  are  not  in  CrislclJnria  rutulaia.  The  keel  is  definite  but  not  pro- 
duced into  a  flange  as  in  Cristellaria  ruUrata  which  form  it  closely  re- 
sembles. 

Occurrence. — Nanjemoy  Formation.  "Woodstock. 
Collection. — Johns  Hopkins  University. 
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Genus  POLYMORPHINA  d'Orbigny. 

PoLYMORPHiXA  AUSTRiACA  (d'Orljigny). 
Plate  LXIII,  Fig.  7. 

Oiittalina  aiistriaca  d'Orbignj',  1846,  Forara.  Fossiles  Vienne,  p.  333,  pi.  xii,  ligs. 
23-25. 

Polymorphina  austriaca  Schwager,  1877,  Boll.  R.  Com.  geol.  Ital.,  vol.  viii,  p.  2.5, 
pi.  xxxi. 

Polymorphina  austriaca  Bagg,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  91. 
Polymorphina  austriaca  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  28. 

Description. — Test  oviform,  smooth,  moderately  compressed,  acum- 
inate anteriorly;  consisting  of  four  chambers  which  are  oblong,  oblique, 
and  somewhat  convex;  separated  by  fairly  deep  sutures;  aperture  mam- 
millate. 

d'Orbigny  considers  that  GidtuUna  nitida  is  closely  related  to  this 
species  but  states  that  it  differs  from  it  in  its  more  elevated  chambers. 
Our  specimens  are  slightly  more  acuminate  posteriorly  than  in  d'Or- 
l)igny"s  tigure.  Professor  Brady  lists  this  form  among  the  synonyms  of 
Polymorphina  problema  but  d'Orbigny  has  shown  that  it  differs  from  the 
latter  Ijy  its  more  convex  chambers  and  more  gibbous  form  as  a  whole. 
Since  the  specific  variations  among  the  PolymorpTiinae  are  necessarily 
limited  there  is  a  possible  danger  of  including  too  many  variations  under 
one  species  and  it  is  preferable,  therefore,  to  keep  the  species  distinct 
as  d'Orbigny  has  done. 

d'Orbigny's  specimens  were  from  the  Miocene  of  Nussdorf,  Baden. 
It  is  not  a  common  fossil  form  but  Terquem  has  identified  it  among 
the  lM)ceiie  Foraminifera  of  the  Paris  Basin. 

Occurrence. — Xaxjemoy'  Formatiox.  Woodstock. 

Collection. — Johns  Hopkins  University. 

Polymorphina  communis  (d'Orbigny). 
Plate  LXIII,  Figs.  8,  9. 

(iKtiiiUiKi  communis  crOrbigny,  1836,  Ann.  Sci.  Nat.,  vol.  vii,  p.  366,  No.  15,  pi.  xii, 

figs.  1-4.    Modele,  No.  03. 
Polymorphina  communis  Brady,  1SS4,  Chal.  Rept.,  vol.  ix,  p.  568,  pi.  Ixxii,  tig.  19. 
Polymorphina  communis  Bagg,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Polymorphina  communis  Bagg,  1898,  Bull.  Ainer.  Pal.,  No.  10,  p.  39. 

Description. — Test  irregular,  ovoidal,  or  egg-shaped;  consisting  of  four 
or  five  distinct  chambers;  anterior  end  extremely  acute,  posterior  obtuse; 
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chambers  inflated,  elliptical,  embracing;  surface  smooth  with  definite 
septal  depressions;  aperture  niammillate;  diameter,  0.35  mm. 

This  species  occurs  abundantly  in  the  New  Jersey  Cretaceous  but  the 
forms  are  much  larger  than  in  the  Eocene  of  Maryland.  The  species 
also  occurs  in  the  Pamunkey  formation  of  Virginia  on  the  Pamunkey 
Eiver. 

This  form  is  recorded  from  the  Lower  Lias  (Blake);  Septaria  Clays  of 
Germany  (Reuss);  Gault  of  Folkestone  (Chapman);  Lower  Eocene  of 
Pegwell  Bay  (BurroAvs);  Eed  Chalk  of  Yorkshire,  etc.  (Burrows.  Sher- 
born  and  Bailey):  and  many  other  references. 

Pohjmorpliina  communis  is  closely  related  to  Polymorphina  prohlema, 
and  Professor  Brady  thinks  that  they  should  be  united  under  one  name 
of  P.  proUema  and  the  name  communis  be  allowed  to  drop.  In  the 
original  models  described  by  d'Orbigny  (Nos.  61  and  62),  the  forms 
portrayed  represent  clearly  distinct  species,  the  first  P.  prohlema  shows 
about  seven  definite  segments  which  are  much  inflated  and  with  deep 
sutures  while  P.  communis  presents  about  four  or  five  segments  with 
less  excavated  sutures. 

In  d'Orbigny's  great  monograph  on  the  Vienna  Basin,  both  forms  are 
included  and  the  rather  unimportant  distinctions  here  seem  to  be  that 
P.  communis  is  of  smaller  size,  the  superior  end  acuminate  and  the  su- 
tures are  complanate  while  P.  prohlema  shows  an  obtuse  anterior,  exca- 
vated sutures,  larger  size  and  more  inflated  chambers. 

Reuss  considered  in  his  notes  on  Herr  von  Schlicht's  Septaria-clay 
Foraminifera  that  P.  communis  is  a  variety  of  P.  prohlema  and  his  con- 
clusion may  be  accepted  ultimately,  though  for  the  present,  it  seems 
better  to  keep  them  distinct. 

Both  forms  have  a  wide  distribution  throughout  all  oceans  but  are 
apparently  limited  to  a  depth  of  less  than  155  fathoms  and  so  are  shal- 
low water  forms.  It  is  also  interesting  to  note  that  in  the  fossil  world 
they  frequently  occur  side  by  side  and  are  variously  described  from  the 
same  localities. 

The  genus  Polymorphina  is  represented  by  a  good  many  forms  of 
Foraminifera  as  compared  with  other  types  but  they  never  become 
abundant  as  do  some  of  the  involute  genera. 
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Occurrence. — Naxjemoy  Formation-.  AVoodstock.  Aquia  Forma- 
tion.   Upper  Marlboro. 

Collections. — Johns  Hopkins  University,  iMarvlantl  Geolooical  Survey. 

Polymorphixa  compressa  d'Orbigny. 
Plate  LXin,  Fig.  10. 

PoJyinorphinn  compressa  d'Orbig:iiy,  184(5,  Foiam.     Fossiles  Vieune,  \k  253,  pi.  xii, 
fius.  :i3-.S4. 

PobjKiorjiJiiii,!  r(,„ipres.iii  Brady,  Parker  and  Joues,  1870,  Trans.  Linn.  Soc.  London, 

vol.  xxvii,  p.  ;>:.>7,       xl,  li-.  l:^,  .«-/. 
Foil/ mo  rph  I  in,  r.M^pirss.i  Bai^'j;,  ISW,  BuU.  141,  U.  S.  Geol.  Survey,  p.  93. 
Polymorphinii  <■<.„,/,,■,  ss,/  Bai;u-,  1808,  Bull.  Amer.  Pal.,  No.  10,  p.  39,  pi.  iii.  fig.  1. 

Description. — The  shell  or  test  of  Poli/morphina  compressa  is  oblong, 
flatly  compressed,  inequilateral,  with  nunu-roiis  fusiform  chambers  ar- 
ranged in  a  double  series.  These  are  somewhat  inflated  and  the  sutures 
depressed.  The  surface  of  the  shell  is  sometimes  beautifully  striated 
longitudinally,  at  others  smooth  or  faintly  stiiated.  The  aperture  is 
variable,  sometimes  labyrinthic  or  porous  but  usually  simple,  circular 
and  coronate.  Its  lengtli  is  very  variable,  in  our  specimens  from  0.82 
to  1.3  mm.,  with  a  breadth  of  0.43  mm. 

This  species  is  very  common  in  the  Miocene  of  Maryland  at  Plum 
Point,  Jones  Wharf,  etc.,  and  also  in  the  Miocene  of  Virginia.  It  is, 
ho\vever,  not  abundant  in  the  Eocene.  It  has  been  identified  from  a 
well-boring  in  Norfolk.  Va.,  at  a  depth  of  G85  feet.  Professor  Brady 
compares  this  form  with  its  relatives  as  follows: 

"In  general  terms  I'nliininriilil lui  ronipressa  may  be  said  to  include  the 
less  regularly  Textulanlnnii  varieties  of  the  genus,  its  nearest  allies 
being  Polymorphina  complanata  d'Orbigny;  Polymorphina  frondifonuis 
S.  V.  Wood;  and  Polymorphina  cylindroides  Eoemer.  Of  these  the  first 
is  distinguished  by  an  exceedingly  regular  and  equilateral  Textularia- 
like  disposition  of  the  segments,  and  Polymorphina  frondiformis  by  its 
even  larger  dimensions  and  its  surface-ornament  of  interrupted  costae 
or  tubercles;  whilst  Polymorphina  cylindroides  has  a  long  tapering  test, 
less  compressed  than  tiiat  of  the  i)resent  species  and  composed  of  a 
small  number  of  nearly  erect  segments. 
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"  Pohjniorplihia  compressa  is  a  cosmopolitan  form,  especially  common 
in  ti'iii|i(M'atc  latitudes.  ...  it  is  abundant  in  the  temperate  portion  of 
till'  North  Atlantic,  piclV'ii-m.u  shallow-water  margins,  but  extending 
sometimes  to  a  dc])th  of  400  to  (iOO  fathoms.  In  the  tropical  South  At- 
lantic and  in  the  North  and  South  Pacific  it  is  less  frequent. 

"It  has  been  recognized  as  a  fossil  in  the  lower  and  middle  Lias  of  the 
west  and  north  of  England  (Brady,  Blake);  in  the  lower  Oolite,  the 
Upper  Oxford  (  lay,  and  the  Kimmeridge  Clay  of  England  (Parker  and 
Jones),  and  in  the  Cretaceous  system  of  England,  France,  Germany,  and 
North  America,  and  generally  in  the  Tertiary  and  Post-Tertiary  forma- 
tions of  Europe." 

Occurrence. — Naxjemoy  Foematiox.  Woodstock.  Well  at  Chesapeake 
Beach  at  90-92  feet. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Polymokphixa  elegantissima  Parker  and  Jones. 
Plate  LXIII.  Fig.  11. 

PohjiHorphina  elegant isxi ma  Parker  aud  Jones,  186.5,  PhiL  Trans.,  voL  civ,  p.  438, 
table  10. 

Pohjmorphiiia  elcr/an/ixxuiKi.  Brady,  Parker  and  Jones,  1870,  Trans.  Linn.  See.  Lon- 
don, vol.  xsvii,  p.  r.'ol,  pi.  xl,  flg.  1.5,  a-c. 
Polijiiiorphina  elegaHth.vmu  Bag-g,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Polymorphina  elet/anlissimn  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  30. 

Description. — Test  ovoidal,  anterior  end  acute,  posterior  obtusely 
rounded;  chambers  four  or  five,  elongate,  arranged  in  an  inequilateral 
biserial  manner  and  overlapping  in  such  a  way  that  while  one  side  re- 
mains nearly  flat  the  opposite  is  more  or  less  irregularly  vaulted  and 
shoM's  all  the  chambers  in  parallel  arrangement;  final  segment  broad 
below,  embracing,  and  bearing  the  mammillate  aperture  upon  the  an- 
terior end.  Shell  surface  smooth,  finely  perforate;  length,  0.60  mm.; 
breadth,  0.40  mm. 

Professor  Brady  places  under  this  species  the  form  P.  proMema  var. 
deJtoidea  Eeuss,  and  P.  anceps  Eeuss. 

Occurrence.- — Naxjemoy  Formatiox.  Woodstock. 

Collection.- — Johns  Hopkins  University. 
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POLYMORPHIXA  GTBBA   ( d'Orbigliy). 

Plate  LXIII,  Fig.  12. 

Olobnlina  gibba  (rOibiirny,  184(;,  Foram.  Fosslles  Vieinie,  p.  2:27,  pi.  xiii,  tigs.  13,  14. 
Polymorphina  ijiIiIhi  lirudy,  lss4.  (  lial.  Rept.,  vol.  ix,  )i.  ."j(11,  ]>1.  l.\.xi,  fig.  VZ. 
Polymorphina  uibha  Hagu',  IS'.m;,  Bull.  141,  U.  S.  Geol.  Survey,  p.  92. 
PolymorpMna  ylbba  Bagg,  ]S'.)8,  Bull.  Amer.  Pal.,  No.  10,  p.  :^0. 

Description. — Test  subglobular,  apex  slightly  produced;  base  obtusely 
rounded;  consisting  of  from  two  to  four  chambers  compactly  joined  and 
overlapping.  The  surface  is  smooth  and  unmarked  by  septal  constric- 
tions. Septa  visible  as  delicate,  oblique  lines;  transverse  section  nearly 
circular;  aperture  mammillate;  length  of  our  specimens,  0.35  mm.; 
breadth,  0.30  mm. 

This  is  not  a  common  species  in  the  I^ocene  but  the  specimens  are 
very  similar  to  those  from  the  Navesink  formation  (Lower  Marl  Bed)  of 
the  New  Jersey  Cretaceous. 

This  form  is  very  similar  to  PolymorpMna  ladea  from  which  it  is 
with  difficulty  separated.  Its  distribution  is  probably  the  same,  both 
recent  and  fossil. 

Occurrence. — Nanjemoy  Fobmatiox.  Woodstock.  Aquia  Forma- 
tion.   Upper  Marlboro,  Brooks  Estate  near  Seat  Pleasant. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

PoLYMORPHiXA  LACTEA  (Walker  and  Jacob). 
Plate  LXIII,  Fig.  13. 

Serpnla  loclen  Walker  ami  Jacob,  1798,  Adam's  Essays  (Kanmacber's  Edit.)  p.  034, 
pi.  xxiv,  tig.  4. 

Polyiiiorji/ilini  iiiriat  Williamson,  18.58,  Recent  Foram.  Gt.  Brit.,  p.  71,  pi.  vi,  fig.  147. 
Polyrnorph'uui  hnita  Brady,  Parker  and  Jones,  1870,  Trans.  Linn.  Soc.  London,  vol. 
xxvii,  p.  213,  pi.  xxxix,  tig.  1,  a-c. 

Description.- — Test  ovate  or  subpyriform,  only  slightly  depressed,  con- 
sisting of  three  or  four  chambers  with  flush  sutures  and  scarcely  distinct 
septal  lines;  aperture  terminal,  radiate;  diameter,  0.39  mm.  (Miocene). 

It  is,  as  pointed  out  above,  very  difficult  to  separate  this  form  from 
P.  gihha.  It  is  somewhat  more  graceful  and  slender  and  less  obtuse  and 
the  writer  believes  that  there  is  less  good  ground  for  separating  these 
two  forms  than  for  distinguishing  Polymorpliina  communis  and  Poly- 
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morpliiiia  prohlema.  The  description  of  this  form  precedes  P.  gibba  by 
nearly  50  years  and  if  any  change  is  made  this  must  be  given  the  prefer- 
ence and  P.  gihha  be  made  a  variety  of  Polymorpliina  ladea.  Inasmuch 
as  there  is  just  as  great  danger  of  placing  together  many  forms  with 
varietal  distinctions  as  there  is  in  making  too  many  species  it  is  not  at- 
tempted at  the  present  time  to  change  previous  determinations  and 
specific  names.  While  found  in  almost  every  sea  it  is  more  abundant  in 
the  shallow  waters  of  temperate  latitudes.  It  was  not  dredged  by  the 
Challenger  in  the  North  Atlantic  at  a  greater  depth  than  400  fathoms 
but  in  the  South  Atlantic  was  found  at  1990  fathoms,  North  Pacifie  at 
2300  fathoms.  South  Pacific,  2350;  but  in  all  these  cases  the  specimens 
are  rare  and  of  exceedingly  small  size,  showing  that  they  belong  to  shal- 
low water  temperate  zoneal  forms.  Its  geological  range  is  likewise  wide 
and  has  been  repeatedly  recorded  from  the  Jura,  Cretaceous,  and  the 
various  Tertiary  deposits.  It  has  been  found  in  the  Miocene  of  Plum 
Point,  where  it  is  rare. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 

Collection. — Maryland  Geological  Survey. 

PoLY'MORPHiNA  PRAELONGA  Terquem. 
Plate  LXIII,  Fig.  14. 

Pol ijmorphiiia  praelonga  Terquem,  1878,  Mem.  Soc.  geol.  France,  series  3,  [voL  i, 

]).  3'.),  pis.  iii,  viii,  tigs.  30,  21. 
Pohjmorphina  praelonga  Ragg,  18%,  Bull.  141,  U.  S.  GeoL  Survey,  p.  92. 
Polymorphina  praelonga  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  31. 

Description. — Test  elongate  oval,  attenuated  anteriorly;  smooth  and 
glistening;  nearly  circular  in  transverse  section;  three  or  four  slightly 
raised,  elongate  chambers  marked  by  somewhat  depressed  septa.  Length, 
0.79  mm. 

This  species,  with  its  many  varieties  of  form,  is  beautifully  illus- 
trated in  Terquem's  Monograph  on  the  Eocene  Foraminifera  about 
Paris. 

It  is  said  to  be  more  abundant  in  the  Eocene  but  quite  rare  in  de- 
posits of  (later)  Pliocene  age. 

Occurrence. — Nanjemoy  Formation.  Woodstock. 
Collection. — Johns  Hopkins  University. 
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Family  GLOBIGERINIDAE. 

Genus  GI.OBIGERINA  d'Orbigiiy. 
Globigerixa  bulloides  d'Orbigny. 
Plate  LXIII,  Figs.  15,  16,  16a. 

OloUgerina  bnUouhx  d'Orbigny,   1826,  Ann.   Sci.   Nat.,  vol.  vii,  p.  ^77,    No.  1  ; 

Modeles,  No.  17  (youn":),  and  No.  76. 
Glohigerina  bulloides  d'Orbigny,  1846,  Foram.  Fossiles  Vienue,  p.  IC>?>,  pi.  i.x,  ti<rs. 

4-6. 

Olohifjeriiia  bulloides  Brady.  1884,    Cbal.    Kept.,  vol.  ix,  p.   .593,  pi.   Ixxvii,  and 

pi.  Ixxix,  liirs.  8-7. 
Glob,:jerl,ni  hnU.,i<le^  Bagg,  1S96,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Globif/erina  bidloides  Bagg,  1898,  Bull.  Araer.  Pal.,  No.  10,  p.  .33. 

Description. — "  Test  spiral,  subtrochoid;  superior  surface  convex,  in- 
ferior more  or  less  convex  Init  with  deeply-sunken  umbilicus;  periphery 
rounded,  lobulated;  adult  specimens  composed  of  about  seven  globose 
segments,  of  which  four  form  the  outer  convolution,  the  aperture  of  tlie 
individual  chambers  opening  independently  into  the  umliilical  vestil)ule; 
diameter  sometimes  one-fortieth  of  an  inch  (0.63  mm.),  but  oftener 
much  less."    (Brady,  loc.  cit.) 

\Yhile  this  species  is  not  uncommon  in  the  Xew  Jersey  Cretaceous  it 
is  rare  in  the  Eocene.  In  New  Jersey  in  the  Manasquan  (Upper  ]\Iarl 
Beds)  formation  it  is  however  much  larger  than  in  the  Rancocas,  and  is 
0.4  mm.  in  diameter  in  some  specimens. 

In  the  Miocene  of  Maryland  and  Virginia  it  is  also  rather  common 
but  it  is  most  abundant  in  the  Miocene  shell  marls  of  Plum  Point. 

In  present  oceans  this  species  of  Glohigerina  is  the  commonest  of  all 
the  Glohigerinidae.  In  temperate  zones  it  exists  in  enormous  abundance 
and  it  does  not  seem  to  l)e  limited  in  depth  but  occurs  in  dredgings  all 
the  way  from  shallow  bottoms  to  the  greatest  depths.  It  is  one  of  the 
few  foraminifera  which  are  truly  pelagic  in  habit,  that  is,  exist  at  the 
surface  or  in  mid-water,  for  strange  as  it  may  seem,  the  majority  of 
genera  pass  their  existence  at  or  near  the  bottom.  Notwith.standing 
this  fact  that  the  great  majority  of  foraminifera  pass  their  existence 
near  the  bottom,  the  surface  and  middle  water  forms,  far  surpass  the 
former  in  point  of  numbers  and  are  present  in  countless  millions  in  all 
great  oceans.    It  is  interesting  to  note  what  genera  and  species  belong 
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to  tliese  surface  forms  and  Professor  Brady  has  jirepared  a  list  to  sliow 
this  feature.    In  this  list  we  find  sc\-cn  s|u'ci('s  nf  (Ihihii/rrI imr.  Orhnlinn 
ii7>i versa,  Hasiigcriiiti  jirhn/iid.  I'lillniln  <ihl iijii i iDi  iihilii ,  S jiliai'roid imi 
]ii.-<n'iis.  ('(I  inlciini  iiil'ulii,  .-ix  species  of  Fvlvinulina,  Cymbalo  par  a  hnl- 
hidrs  and  ('hili)sli)iiiclhi  uraldi'd  Eeuss. 

Occurrence. — JIak.temoy  Fokmatiox.  Woodstock,  AVell  at  Chesa- 
peake Beach  at  90-92  feet. 

Collections.— Johnf^  Hopkins  University,  Maryland  Geological  Snrvey. 

Family  ROTALIDAE. 

Genus  DISCORBINA  Parker  and  Jones. 
DiscoRBixA  BERTHELOTi  (d'Orbigny). 
Plate  LXIV,  Fig.  1. 

Ii<,s,iruHi  hn-theloti  d'Orbigny,  1839,  Foram.  Canaries,  p.  135,  pi.  i,  figs.  28-30. 
ir,s.  ,.rl,:„.i  hcrtheloti  Bagg,  1896,  Bull.  141,  U.  S.  Gaol.  Survey,  p.  93. 
I)is<<,rbii,,<  hn-theloti  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  34. 

Description. — Test  very  compressed,  carinate,  finely  punctate;  spiral 
side  approximately  fiat,  reverse  side  low-convex;  chambers  depressed,  nu- 
merous, convex,  margins  slightly  limbate;  ultimate  chamber  larger  than 
the  one  preceding.  The  shell  is  quite  similar  to  T rtincatulina  lohatula, 
but  it  is  more  depressed,  and  the  walls  are  more  finely  perforate;  diame- 
ter, 0.43  mm. 

This  is  a  shallow-water  foraminifera  occurring  usually  at  depths  of 
less  than  500  fathoms. 

Occurrence. — Nan-jemoy  Formation'.  Woodstock. 
Collection. — Johns  Hopkins  University. 

DiscoRBiNA  TURBO  (d'Orbigny). 
Plate  LXIV,  Fig.  2. 

Rotalia  (Troc/nilinn)  turbo  d'Orbiguy,  1836,  Aun.  Sci.  Nat.,  vol.  vii,  p.  374,  No.  39; 
Modele,  No.  73. 

Bitcofbina  turbo  Parker,  Jones  and  Brady,  186.5,  Ann.  and  Mag.  Nat.  Hist.,  series  3, 

vol.  xvi,  p.  30,  pi.  ii,  tig.  68. 
Discorbina  turbo  Brady,  1884,  dial.  Kept.,  vol.  ix,  p.  643,  pi.  Ixxxvii,  tigs.  8,  a,  b,  <■. 

Description. — Test  solidly  built  in  a  compact  involute  siibconical  form; 
walls  rather  coarsely  perforated:  six  chambers  visible  on  inferior  surface 
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with  straight  depressed  septa  between  them  and  with  the  margin  slightly 
lobulated  at  their  extremities.  The  inferior  surface  is  flat  or  nearly 
so;  superior  side  convex  and  several  (three?)  convolutions  indistinctly 
visible. 

Septal  lines  rather  shar])ly  and  gracefully  curved  and  less  definite  as 
the  primordial  chamber  is  reached,  which  makes  it  difficult  to  tell  how 
many  chambers  are  present.  Peripheral  view  a  definite  cone  and  aper- 
ture lying  underneath  the  margin.  Shell  is  of  small  size  but  is  very 
abundant  in  the  Lower  Eocene. 

This  species  is  found  in  the  Chalk  of  Maastricht  (Parker  and  Jones), 
the  Eocene  of  Paris'  (Terquem),  etc. 

It  is  a  shallow-water  foraminifera  as  is  proved  by  the  Challenger 
expedition  which  obtained  the  form  at  420  fathoms  (Ascension  Island 
small  forms),  350  fathoms  off  the  coast  of  South  America,  at  from 
two  to  ten  fathoms  at  Port  Jackson,  Australia,  and  in  the  Bermuda 
coral  sands. 

Occurrence. — Aquia  Formation.    Upper  Marlboro. 
Collection. — Maryland  Geological  Survey. 

Genus  TRUNCATULINA  d'Orbigny. 

Tel'xcatulixa  lobatula  (Walker  and  Jacob). 
Plate  LXIV,  Fig.  3. 

Xduiilns  Jobatidm  Walker  nnd  Jacob,  1798,  Adam's  Essays  (Kanmacher's  Edit.), 

p.  643,  pi.  xiv,  fig.  3(i. 
Trtmcutidina  lobatula  BrnAy,  18S4,  Ch&l.  Kept.,  vol.  ix,  p.  660,  pi.  xcii,  tig.  10; 

pi.  cxv,  figs.  4,  .5. 

Truncatnlina  lobatula  Bagg,  1SP6,  Bull.  141,  U.  S.  Geol.  Survey,  p.  92. 
Truncatulina  lobatula  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  3.5. 

Description. — Test  plano-convex,  moderately  vaulted;  last  volution 
consisting  of  seven,  eight,  or  nine  chambers  with  slightly  depressed 
septa;  septa  more  curved  upon  the  superior  (flat)  surface;  aperture  a 
small,  neatly-shaped  arch  at  the  margin  of  the  ultimate  segment.  Diam- 
eter, 0.6  mm. 

Truncatulina,  lobatula  shows  great  variation.  Professor  Brady  con- 
siders that  the  more  convex  varieties  merge  into  Truncatulina  refulgens, 
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while  flattened  forms  resemble  Truncatulina  wneUerstorfi.  The  regular 
built  convex  varieties  constitute  Trnncafuliiia  huitcana  d'Orbigny  and 
the  less  regular  form  the  Truncatulina  variabilis  of  tlic  same  author. 
T.  variabilis  is  very  well  represented  in  the  Miocene  deposits  at  Plum 
Point,  and  elsewhere  in  the  Atlantic  Slope  Miocene. 

Truncatulina  lobatula  is  probably  the  most  widely  distributed  of  all 
the  Foraminifera.  In  present  oceans  it  occurs  in  every  latitude  from 
the  Arctic  waters  to  the  Antarctic  Ice  barrier.  It  is  most  frequent  in 
shallow  waters  but  is  present  also  at  depths  of  3000  fathoms. 

Its  geological  distribution  begins  with  compact  solid  forms  as  far  back 
as  the  Carboniferous  and  it  is  recorded  in  subsequent  formations  down 
to  the  present  day. 

Occurrence. — Nanjemoy  Formation".  Woodstock.  Aquia  Forma- 
tion.   Upper  Marlboro. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Truncatulina  ungeeiaxa  (d'Orbigny). 
Plate  LXIV,  Fig.  4. 

liotalina  ungeriana  d'Orbigny,  1846,  Foram.  Fossiles  Vieuue,  p.  1.57,  pi.  viii,  tigs. 
16-18. 

Truncatulina  ungeriana  Brady,  1884,  Clial.  Rept.,  vol.  ix,  p.  664,  pi.  xciv,  tig.  '.!,(?-(/. 

Description. — Test  large,  rotaliform,  circular,  coarsely  porous.  l)otli 
sides  moderately  convex,  unequal,  depressed  slightly  on  the  inferior  side 
at  the  umbilicus;  consisting  of  three  convolutions.  The  last  volution 
composed  of  ten  to  twelve  chambers.  Sejjta  arched;  aperture  a  median 
slit  of  semilunar  shape.    Diameter,  0.78  mm. 

This  S2;)ecies  is  common  in  the  Eancocas  formation  of  the  New  Jersey 
Cretaceous  and  it  is  fairly  abundant  in  the  Lower  Eocene  of  Upper  Marl- 
boro, near  Seat  Pleasant  and  elsewhere. 

In  the  North  Atlantic  Truncatulina  unijt'riana  is  fairly  abundant  at 
from  90  to  600  fathoms,  and  while  it  has  been  found  in  the  South  Pa- 
cific at  depths  from  2?  to  2600  fathoms  it  is  nevertheless  a  shallow-water 
form.  Specimens  occur  in  the  Lower  Eocene  of  Pegwell  Bay.  England 
(Burrows)  and  in  the  London  Clay,  and  it  is  recorded  in  the  later  Ter- 
tiaries  of  southern  Europe. 
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Occurrence. — Aquta  Formatiox.    Upper  ^yiarlboro,  Brooks  Estate 
near  Seat  Pleasant,  Well  at  Chesapeake  Beach  at  90-92  feet. 
Collection. — Maryland  Geological  Survey. 

Genus  ANOMALINA  d'Orhigny. 

Axomalixa  am-MOXoides  (Eeuss). 
Plate  LXIV,  Fig.  5. 

Romlina  ammouoides  Reuss,  184.5-46,  Verstein.  bohm.  Kieido,  pt.  i,  ]).  30,  pL  viii, 

tig.  53  ;  pL  xiii,  flg.  66. 
Aiiomalma  ammonoides  Brad}',  18S4,  Chal.  Kept.,  voL  ix,  p.  672,  pL  xeiv,  ligs.  2,  3. 
Anomalma  ammonoides  Bagg,  1898,  Bull.  88,  U.  S.  GeoL  Survey,  p.  07,  pL  vi,  tig.  .5. 

Description. — Test  naiitiloid,  coar.sely  porous,  small,  compressed;  lat- 
eral surface  nearly  equally  convex;  depressed  at  the  umbilici;  peripheral 
edge  round;  aperture  an  arched  nearly  median  opening  upon  the  inner 
margin  of  the  ultimate  segment.    Diameter,  0.5-0.8  mm. 

In  the  Xorth  Atlantic  off  Bermuda  good  specimens  of  Anomalina 
ammonoides  were  taken  by  the  Challenger  expedition  but  no  other  speci- 
mens were  found  in  the  Xorth  Atlantic.  These  were  at  the  depth  of 
435  fathoms.  It  was  recognized  in  dredgings  in  the  South  Pacific  at 
the  depths  of  210  fathoms  (near  the  Fiji  I>land>).  also  at  1350  fathoms 
from  the  same  vicinity,  275  fathoms  off  Xew  Zealand,  and  another  in 
Humboldt  Bay  at  3T  fathoms.  Parker  and  Jones  obtained  it  from  the 
Eed  Sea  at  depths  of  372  and  678  fathoms,  also  in  anchor  muds  near 
Hong  Kong  and  shore  sands  at  ^[elboiinie.  It  is  common  as  a  fossil 
from  Cretaceous  time  on  through  the  Tertiaries. 

Occurrence. — Aquia  Fokmatiox.    I'pper  ^Marlboro. 

Collections. — Johns  Hopkins  University,  Maryland  Geological  Survey. 

Axo^rALixA  GROSSERUOOSA  (Giimbel). 
Plate  LXIV,  Fig.  6. 

Trnncatnlina  grosser ngona  Giimbel,  1868,  Abliaiull.  d.  \i.  bayer.  Akad.  Wiss.,  voL  x, 

p.  660,  pL  ii,  fig.  104,  a,  b. 
Anomalina  grosserugosa  Brady,  1884,  ChaL  Kept.,  vol. fix,  p.  <)7.S,  pi.  xciv,  tigs.  4,  .5. 
Anomalina  grosser ngosa  Sherborn  and  Chapman,  1889,  Jour.  Royal  Microsc.  See, 

p.  487,  pi.  xi,  tig.  24. 
Anomalina  grosserugom  Bagg,  1898,  Bull.  88,  U.  S.  GeoL  'Survey,  p.  67,  pi.  vi,  tig.  4. 

Description. — Test  nautiloid,  very  coarsely  porous,  pores  larger  and 
more  numerous  upon  the  inferior  surface;  both  sides  convex;  umbilici 
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distinct;  jieriplieral  imirgin  round;  cliaiiibers  large,  inflated;  only  eight 
in  final  convolution;  septa  nearly  straight;  aperture  median,  arched. 
Diameter,  0.43-0.82  nun. 

Though  occuriing  in  the  Cretaceous  the  form  is  more  frec[uently  re- 
corded in  Tertiary  dej)osits.  Good  recent  specimens  were  secured  by 
the  Challenger  in  the  North  Atlantic  at  depths  of  450  to  1000  fathoms, 
in  the  South  Atlantic  at  420  to  1415  fathoms,  in  the  South  Pacific  at 
610  and  21(!0  fathoms,  and  in  the  North  Pacific  at  325  and  2U50  fathoms. 

Occitrreiice. — Aquia  Fokmatiox.    1  mile  northeast  of  Piscataway. 

Colled  ion. — Maryland  Ceological  Survey. 

Genus  PULVINULINA  I'aiker  and  Jones. 
PULVINULINA  EXIGUA  A'AR.  OBTUSA  BurrowS. 

Plate  LXIV,  Fig.  7. 

PidviiiHliiia  eiUjHit  var.  obtusa  Burrows,  1897,  Proc.  GeoL  Assoc.  (and  reprint),  voL 
XV,  pts.  i,  ii  (.VLarch-May),  p.  49,  pi.  ii,  tig.  2.5  in  reprint. 

Description. — "  Test  free,  rotaliform;  both  faces  convex  and  generally 
equally  so;  composed  of  three  convolutions,  of  which  the  outermost  has 
usually  five  segments.  Sutures  non-limbate,  marked  on  the  superior 
face  by  tliickcned  lines  of  opaque  shell-substance;  on  the  inferior  by 
slight  depressi(jns;  periphery  obtuse,  and  very  rarely  lobulated."  Bur- 
rows, 1897. 

According  to  the  above  author  e.ri(jua  var.  obtusa  is  next  to  BuU- 
mina  eloiujaia  the  most  common  foraminifera  of  the  Thanet  Sands 
(Lower  Eocene). 

Our  specimens  agree  closely  with  the  figure  of  Burrows'  varieties  of 
Fulriiiuliiui  c.ii(/nii  as  figured  by  Professor  Brady,  but  there  are  six  in- 
stead of  five  chambers  in  the  final  convolution  and  the  form  is  not  quite 
so  obtuse  as  the  type  forms.  The  perfectly  straight  septa  so  obliquely 
set  upon  the  superior-  siirfa(  ('  are  more  distinct  in  the  outer  convolution. 
Upon  the  inferior  sidr  ihor  run  sti'aight  to  the  center  of  the  uuil)ili- 
cus.  The  type  of  the  species  [P.  exigua)  is  I'egarded  as  a  deep  water 
form.    In  the  Challenger  expedition  it  was  obtained  at  depths  ranging 
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from  64  to  2740  fathoms  but  it  is  quite  possible  that  this  variety  of  the 
form  is  not  to  be  so  regarded. 

Occurrence. — Aquia  Formation.    1  mile  northeast  or  Piseataway. 

Collection. — Maryland  Geological  Survey. 

PulVINULINA  SCHREIBERSII  (d'Orbigiiv). 
Plate  LXIV,  Fig.  8. 

BotalliM  schrcibersii  d'Orbiguy,  1846,  Foram.  Fossiles  Vienne,  p.  154,  pi.  vii,  ligs. 
4-6. 

Pulvinulina  scJireibersii  Bagg,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  92. 
Pulvhinluia  schreibersii  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  37,  pi.  xxiii,  fig.  2. 

Description. — Test  orbicular,  superior  side  more  convex  than  inferior; 
consisting  of  about  seven  chambers  in  the  final  convolution  (some  speci- 
mens show  nine);  inferior  side  distinctly  stellate  with  depressed  septal 
lines  and  elevated  chambers,  the  latter  feature  being'  characteristic  for 
the  species  and  distinguishing  it  from  Pulvinulina  Icarsteni,  by  lack  of 
peripheral  keel.  The  final  chamber  is  larger  and  more  globose  than  the 
one  adjoining;  umbilicus  depressed  on  the  inferior  side;  aperture  a  sub- 
marginal  slit;  diameter,  0.4-0.54  mm. 

This  species  is  not  uncommon  in  the  Eocene  of  Woodstock  but  seems 
to  be  quite  rare  in  the  Miocene  of  James  Kiver,  Va. 

Eeferring  to  the  depth  at  M'liich  this  species  is  found  in  present  oceans 
Professor  Brady  says  in  the  Challenger  Eeport — "  off  New  Hebrides 
125  fathoms;  off  Ki  Islands,  129  fathoms;  southwest  of  Papua,  28  fath- 
oms; olf  Eaine  Island,  155  fathoms;  off  Cape  York,  Torres  Strait,  3-11 
fathoms;  Humboldt  Bay,  Papua,  37  fathoms;  and  off  Admiralty  Islands, 
17  fathoms;  ...  off  Bermuda,  435  fathoms.  Parker  and  Jones  record 
its  occurrence  in  the  Bed  Sea,  40  fathoms,  and  in  the  Mediterranean, 
90  fathoms." 

Occurrence. — Nanjemoy  Formation.  Woodstock,  Well  at  Chesa- 
peake Beach  at  90-92  feet. 

Collections. — Johns  Hopkins  University,  ]\Iaryland  Geological  Survey. 
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Genus  NONIONINA  d'Orbigiiy. 
NONIONINA  AFFINIS  ReuSS. 

Plate  LXIV,  Fig.  9. 

NonioHina  afflnis  Reuss,  1851,  Sitzungsb.  d.  k.  Akad.  Wiss.  Wien,  vol.  iii,  p.  73, 
rl.  V,  fig.  33. 

Noniouhia  nffijus  Bagg,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
NoHio>ili><i  ((ffiaU  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  39,  pi.  i,  fig.  5. 

Description. — Test  small,  orbicular,  strongly  compressed,  umbilicate, 
finely  perforate;  chambers  ten  to  twelve,  small,  flat,  slightly  curved,  sep- 
arated by  fairly  distinct  band-like  septal  lines;  septal  plane  of  ultimate 
chamber  somewhat  higher  than  broad  and  quite  large;  aperture  short, 
semilunar.  Diameter,  0.32  mm.  Professor  Eeuss'  figure  agrees  fairly 
well  with  our  specimens  but  there  are  twelve  chambers  visible  in  the 
last  volution.  According  to  Eeuss  this  species  is  closely  related  to 
Nonionina  punctata  d'Orbigny,  but  the  latter  is  thicker  in  transverse 
section. 

Occurrence. — Nanjemoy  Formation.  Woodstock. 
Collection. — Johns  Hopkins  University. 

Genus  AMPHISTEGINA  d'Orbigny. 

Amphistegina  lessonii  d'Orbigny. 
Plate  LXiy,  Fig.  10. 

Amphisiri/!i,a  Jesxoini  d'Orbigny,  1836,  (parte)  Ann.  Sci.  Nat.,  vol.  vii,  p.  304,  No.  3, 

pl.  xvii,  li-s.  1-4. 

Amphisleijhui  Jexaoii.il  Brady,  1884,  Chal.  Kept.,  vol.  ix,  p.  740,  pi.  cxii,  figs.  1-7. 
Amphistegina  lessonii  Bagg,  1896,  Bull.  141,  U.  S.  Geol.  Survey,  p.  93. 
Amphistegina  lessonii  Bagg,  1898,  Bull.  Amer.  Pal.,  No.  10,  p.  43,  pi.  i,  fig.  6. 

Description. — Test  circular,  compressed,  transverse  elliptical;  superior 
only  slightly  more  elevated  than  the  inferior;  superior  surface  shows 
about  eighteen  angular  segments;  inferior  surface  less  distinctly  cham- 
bered, more  irregular;  chambers  narrow,  angular,  visible  in  transmitted 
light;  surface  smooth  and  of  a  brownish-yellow  color.  Diameter,  1.47-2 
mm. 

Professor  Brady  states  that  this  species  shows  great  variation  in  the 
amount  of  convexity.    Our  specimens  agree  more  closely  with  his  Fig.  4 
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of  Plate  CVI,  in  the  Challenger  Eeport  and  may  be  considered  as  typical 
for  the  species.  This  is  not  a  common  form  and  only  three  specimens 
have  been  obtained  at  Woodstock  and  only  a  few  are  found  in  the  Mio- 
cene of  Darlington,  S.  C,  nearly  all  of  which  are  imperfect  specimens. 

In  existing  oceans  this  form  is  commonest  on  bottoms  of  less  than  30 
fathoms  depth  and  is  rare  below  300  to  400  fathoms.  It  is  more  fre- 
quent in  warm  tropical  waters.  As  a  fossil  it  has  been  variously  de- 
scribed from  the  Tertiaries  of  Europe,  among  them  being  the  Eocene  of 
the  Paris  Basin  (Terquem),  Upper  Eocene  of  the  Swiss  Alps  (Kauf- 
mann),  etc. 

Occurrence. — Nanjemoy  Formation.  Woodstock. 
Collection. — Johns  Hopkins  University. 

PLANTAE. 

Carpolithus  marylandicus  n.  sp. 

Plate  LXIV,  Figs.  11,  11a,  lib. 

Fruit  irregularly  ovate,  about  inch  long,  broadest  at  the  base, 
4-valved  (?);  valves  separating  completely  to  the  base;  epicarp  rough, 
somewhat  warty,  wrinkled  or  ridged  longitudinally,  about  1-16  inch 
thick,  distinct  from  the  smooth  pericarp;  seed  cells  about  f  inch  long 
by  I  inch  broad,  attenuate  towards  the  apex  of  the  fruit  and  rounded 
at  the  base. 

Carpolithus  marylandicus  wr.  rugosus  n.  var. 

Plate  LXIV,  Figs.  12,  12a,  12b. 

Orbicular,  about  7-16  inch  in  diameter,  or  less;  warty,  but  without 
longitudinal  markings;  seed  cells  relatively  broader  to  the  length  than 
in  the  species. 

The  material  upon  which  the  descriptions  and  figures  of  Carpolithus 
are  founded  is  exceedingly  fragmentary,  not  one  entire  fruit  being  rep- 
resented in  the  collection.  The  drawings  of  the  complete  fruits  were 
made  by  fitting  together  disconnected  valves,  and  as  these  vary  in  size 
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the  number  of  valves  into  which  tlie  fruit  was  actually  divided  is  un- 
certain. They  may  have  been  three  or  four  or  five,  and  for  that  reason 
the  number  is  questioned  in  the  description. 

The  fruit  resembles  quite  closely  J'huniiiloiori/on  mackayi  MuelL,  from 
the  auriferous  drifts  of  Australia,  described  in  the  Report  of  the  Geo- 
logical Survey  of  Victoria  for  1874,  p.  11,  pi.  ii,  which  is  however  defi- 
nitely 3-valved.  The  geological  horizon  of  these  drifts  is  considered 
as  Pliocene. 

In  this  connection  it  may  be  of  interest  to  note  that  the  fossil  fruit 
deposit  of  Brandon,  Vt.,  described  by  Hitchcock  (Commonwealth  of 
]\riissneluisetts,  House  Document  Nc  39,  1853,  pp.  22-34;  Amer.  Jour. 
Sci..  XV,  1853,  pp.  95-104)  and  by  Lesquereux  (Kept.  Geology  of 
Vermont,  vol.  ii,  1861.  pp.  712-718;  Amer.  Jour.  Sci.,  vol.  xxxii,  1861, 
pp.  355-363)  has  been  called  by  different  authorities  Eocene,  Miocene, 
Pleiocene  and  Pleistocene. 

The  general  appearance  of  our  material  is  quite  similar  to  that  from 
Brandon,  being  thoroughly  lignitized,  with  the  general  form  of  the  fruit 
preserved.  The  internal  structure  has,  however,  been  more  or  less  de- 
stroyed or  altered  and  it  has,  therefore,  not  been  possible  to  determine 
satisfactorily  the  probable  botanical  affinities. 

The  only  other  record  with  which  I  am  familiar,  of  similar  material 
from  the  United  States,  is  by  Edmund  Euffin  (Amer.  Jour.  Sci.,  ser.  ii, 
vol.  ix,  1850,  p]").  127-129)  descriljing  a  fossil  nut  from  the  Eocene  marl 
of  Marlbourne,  Va. 

None  of  the  American  species  described  or  figured  may  be  satisfac- 
torily identified  with  our  specimens. 
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PLATE  X. 

PAQE 


Figs.  1,  2.     TnBCACIIAMPSA  sp   95 

1.  Dorsal  view  of  dorsal  vertebra.    Liverpool  Point. 

2.  Posterior  view  of  same  specimen. 

Fig.  3.    TiiECACHAiiPSA  SKRiconoN  (?)  Cope    95 

Tooth.    Clifton  Beach. 

Fig-.  4.     TlIBCACIIAMPSA  CONTUSOI5   Cope   96 

4a.  Lateral  view  of  tooth.    Aqnia  Creek. 
4b.  Basal  view  of  same  tooth. 

Fig.  5.    Thecachampsa  marylandica  Clark   ; . .  96 

Fragment  of  jaw  with  tooth.    Clifton  Beach. 

Fig.  6.    Reptilian  coprolite    96 

From  Clifton  Beach. 

Fig.  7.    Euclastes  (?)  sp   97 

Costal  plate.    Clifton  Beach. 
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Figs,  la,  lb.    Trionyx  virgixiana  Clark    97 

Costal  plates.    Aquia  Creek.    Museum  Wagner  Free  Inst.  Sci.,  Phila. 
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Figs.  1.  2.    Myliobatis  copeantjs  Clark    99 

1.  Oral  a.spect  of  upper  dental  plate  of  an  adult  individual.    The  an- 

terior end  is  uppermost.    Clifton  Beach. 

2.  Portion  of  lower  dental  plate  of  an  immature  individual,  showing 

two  rows  of  lateral  teeth  and  anterior  depression  due  to  wear. 
Clifton  Beach. 


Fig-.  3.    Myliobatis  magister  Leidy   100 

Oral  aspect  of  a  very  larg-e  \ipper  dental  plate,  the  anterior  end  shown 
uppermost  in  the  fig:ure.  Museum  Comp.  Zool.,  Cambridge.  Ashley 
Eiver,  S.  C. 

Figs.  4-6.    Otolites  of  Teleostome  Fishes   113 

Popes  Creek.  X  4. 

Figs.  7a,  7b.    Detached  vertebral  centrum  of  an  indeterminate  Tele- 
ostome fi.sh    110 

7a.  Lateral  view.  Clifton  Beach. 
7b.  End  view  of  same  specimen. 


Fig.  8.    XiPHiAS  (?)  KADIATA  (Clark)    112 

Hypural  fan  as  viewed  from  the  left  lateral  asiiect.    Clifton  Beach. 
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Figs,  la,  lb.    Myliobatis  magister  Leidy    100 

la.  Transverse  surface  of  the  same  specimen  shown  in  I'late  XII, 

Fig-.  3.    The  anterior  end  is  placed  uppermost  in  the  figure, 
lb.  Attached  surface  of  same  specimen. 

Figs.  2a,  2b.    Myliobatis  copeanus  Clark    99 

2a.  Transverse  section.    Liverpool  Point. 

2b.  Attached  surface,  same  locality.    The  anterior  end  is  placed  upper- 
most in  the  fig-ures. 

Figs.  3a,  3b.    Aetobatis  AKcrATrs  Agassiz    102 

3a.  Attached  surface  of  detached  tooth.    Popes  Creek. 
3b.  Lateral  aspect  of  same  specimen. 

Fig.  4.    My'liobatis  sp   101 

Transverse  and  longitudinal  views  of  caudal  spine,  Ashley  Eiver,  S.  C. 
Museum  Comp.  Zool.,  Cambridg-e. 

Fig-.  5.    Myliobatis  sp   101 

Transverse  and  longitudinal  views  of  caudal  spine,  Montgomery,  La. 
Museum  Comp.  Zool.,  Cambridge. 

Figs.  6,  7a,  7b.    My'LIOBAtis  copeanus  Clark    99 

6.    Nearly  perfect  upper  dental  plate  of  a  comparatively  young-  indi- 


vidual; the  anterior  end  shown  iippermost  in  the  figure.  Clifton 
Beach. 

7a.  Oral  surface  of  lower  dental  plate  of  a  comparatively  young  indi- 
vidual with  serrated  sutures  due  to  wear.    Clifton  Beach. 
7b.  Inferior  aspect  of  same  specimen. 


Fig.  s.    Aetobatis  arcuatus  Agassiz   

Oral  surface  of  a  detached  tooth.    Popes  Creek. 
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Fig-s.  la,  lb.    Odontaspis  cuspidata  (Agassiz)    105 

la.  Inner  face  of  a  tooth  with  well-developed  lateral  denticles.  Liver- 
pool Point, 
lb.  Outer  face  of  same  specimen. 

Figs.  2a,  2b,  2c,  3a,  3b,  3c.    Odontaspls  elegans  (Ag'assiz)   104 


2a.  Inner  face  of  a  worn  anterior  tooth  lacking  its  pair  of  lateral 

denticles.    Liverpool  Point. 
2b.  Lateral  aspect  of  the  same  specimen. 
2c.  Outer  face  of  the  same  specimen. 

3a.  Inner  face  of  a  well-preserved  tooth  showing-  prominent  coronal 

striae.    Aquia  Creek. 
3b.  Lateral  aspect  of  the  same  specimen. 
3c.  Outer  face  of  the  same  specimen. 


Figs.  4a,  4b.    Odoxtaspis  macrota  (Agassiz)    105 

4a.  Outer  face  of  a  tooth.    Liverpool  Point. 
4b.  Inner  face  of  the  same  specimen. 

Figs.  5a,  5b,  5c.    Syneciiodus  clarku  n.  sp   103 

5a.  Inner  face  of  a  tooth.    Liverpool  Point. 
5b.  Lateral  aspect  of  the  same  specimen. 
5c.  Outer  face  of  the  same  specimen. 

Figs.  6a,  6b.    Odontaspis  cuspidata  (Agassiz)    105 

6a.  Outer  face  of  a  tooth.    Liverpool  Point. 
6b.  Inner  face  of  the  same  specimen. 

Figs.  7a,  7b.    Sphyrxa  prisca  Agassiz    110 

7a.  Inner  face  of  a  tooth.    Liverpool  Point. 

7b.  Outer  face  of  the  same  si>eciineu. 
Fig.  8.    Galeocerdo  LATIDENS  Agassiz    109 

Outer  face  of  a  tooth.    Woodstock.  X  2 
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s.  1-4.    Otodus  obliquus  Agassiz   lOG 

la.  Inner  face  of  an  anterior  tooth  belonging-  to  an  immature  indi- 
vidual, and  corresponding-  in  size  to  the  lateral  tooth  shown  in 
Fig.  5.    Liverpool  Point, 
lb.  Lateral  aspect  of  same  specimen. 
Ic.  Outer  face  of  same  specimen. 

2a.  Inner  face  of  a  lateral  tooth  belonging  to  an  immature  individual. 

Liverpool  Point. 
2b.  Lateral  aspect  of  same  specimen. 
2c.  Outer  face  of  same  specimen. 

3a.  Outer  face  of  a  lateral  tooth,  with  a  -well-developed  pair  of  lateral 

demiclcs.    Aquia  Creek. 
3b.  Later;il  nspcct  of  same  specimen. 
3c.  Inner  face  of  same  s]5ecimen. 

4a.  Inner  face  of  an  uniisiiall  \-  larg-c  and  massive  tooth  with  erect 
crown,  entire  <Mlg'fs  and  lai-ge  latei-al  denlicles,  showing-  transi- 
tional characters  l)ctween  CarclMrodim  and  Lannia.  Glj-mont. 

4b.  Lateral  as])cct  of  same  specimen. 

4c.  Outer  face  of  same  specimen. 
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Figs.  1-4.    Eythocypris  subaequata  h.  sp   116 

1.  Ivight  side  of  an  entire  carapace.    Upi)er  Marlboro. 

2.  Dorsal  view  of  same. 

3.  Anterior  view  of  same. 

4.  Inner  side  left  valve  showing-  internal  marginal  plate. 

Figs.  5-8.    Bytiiocypris  parilis  n.  sp   117 

5.  Eight  side  of  entire  carapace.    Upper  Marlboro. 

6.  Ventral  edge  of  same. 

7.  InTier  side  of  right  valve. 

8.  Inner  side  of  left  valve. 

Fig's.  9-13.    Cytherella  marlroroensis  n.  sp   117 

9.  Left  side  of  a  pei  fcct  carapace.    Upper  Marlboro. 

10.  Eight  side  of  another  specimen  from  same  locality. 

11.  Dorsal  view  in  outline  of  same. 

12.  Inner  side  of  a  right  valve. 

13.  Anterior  end  view. 


Figs.  14-15.    Cytherella  surmarginata  n.  sp   118 

14.  A  left  valve  showing  slight  mesial  depression  and  marginal  rim. 

Upper  Marlboro. 

15.  Ventral  view  of  same. 

Figs.  16-18.    Cythere  iiarylandica  n.  sp   119 

16.  Posterior  end  view  of  an  entire  carapace.    Upper  Marlboro. 

17.  Eight  side  of  same. 

18.  View  of  ventral  edge  of  same. 

Figs.  19-21.    Cy'thereis  bassleri  n.  sp   120 

19.  An  average  left  valve  of  this  species. 

20.  Ventral  edge  of  an  entire  carapace. 

21.  Outline  view  of  anterior  end  of  same. 

Figs.  22-23.    Cytheridea  perarcx^ata  n.  sp   121 

22.  View  of  a  right  valve. 

23.  Ventral  edge  of  same. 

All  the  figures  are  magnified  20  diameters. 
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Hercoglossa  tuomeyi  n.  sp   ]22 

Lateral  view  of  smaller  type.    Popes  Creek.  X  % 
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HERrOOLOi-SA  TUOMEVI  n.  sp   122 

Lateral  view  of  larf^er  t\i)e.  showing-  fragnient.s  of  shell  .substance  Avith 
lines  of  growth.    Popes  Creek.  X  % 
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Figs.  1-3.    Hercoulossa  tuomeyi  ii.  sp   122 

1.  Peripheral   view   of   specimen   illustrated    on   Plate    XVII.  Popes 

Creek.  X  % 

2.  Specimen  showing  fragment  of  shell  substance  from  near  periphery. 

Popes  Creek.  X  % 

3.  Specimen  showing  a  fragment  of  shell  from  near  the  iimbilicus. 

Clifton  Beach. 
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Fig-s.  1,  la.  2.    ToiiXATELr-AEA  BELLA  Conrad   123 

1.  Aepiia  (reek.    I'.  S.  Xational  ^Nfuseimi. 
la.  Dorsal  \ie\v  of  same  s])ec-i7nen. 

2.  .\(|iiia  (  reek.    Aead.  Xat.  Sei.  I'liila.     r>ea  Memorial  Coll. 

Fiy.  li,  3a.    Ixl.XGlt  l  LA  DALi.i  Clark-    124 

3.  l^orsai  view,     (.\lter  Clark.)  Woodstock. 

3a.  X'eiitral  view  of  same  specimen,    (.\ffer  .Mdrieh.) 

Fi£>s.  4.  4a.  CvLicii.xA  vem  sta  Clarl<    124 

4.  \'eiitral  view  of  t\])e  specimen.  \Voo(lstock. 
4a.  Doi-sal  view  of  same  specimen. 

Fig-s.  5,  .'ia.  (i.    I'l  l  ri.'oro.NrA  iiariusi  Clark    12.'> 

.5.  .">a.  Orit^iiial  tii;iircs  of  type  si)ecimeii.    Potomac  Creel<. 

6.         S])ecimen  with  more  distinct  scidi)ture.    Same  localiiy. 

Fig-s.  7.  Ta.    Plethotoma  potomacicxsis  n.  sj)   12(1 

T.    Ventral  \  iew  of  1\  pc  ^| ir<- i men.    2  miles  below  Potomac  Creek. 
7a.  Dorsal  view  ol'  lypr  sprcimcn. 

Fig-.  S.    Pletkotoma  dtcwteli  n.  sp   12() 

Dorsal  view  of  type  si)ecimen.    1  inile  southeast  of  Mason  Spi-ings. 

Fig-.  9.     Pr.EUROTOMA  TYSONI  n.  sp   126 

N'entral  view  of  tyjie  s]iecimen.    1  mile  sontheast  of  IMason  S])ring-s. 

I'igs.  10,  11.    PLEfiioTOjr.v  ciiiLDnEXi  r.,ea    127 

10.  N'entral    view    of    l)roken   s])ecimen.     1    mile    sontheast    of  ^fasoii 

Sjirings. 

11.  Dorsal  view  of  more  nearly  ])erfect  individiial. 

Fig-.  12.     PLEFROTOJtA  I'ISC-.\TAVEXST.S  n.  sp   127 

Dorsal  view  of  ty])e  s]5ecimen.    1  mile  nf)rtheast  of  Piscataway. 
Figs.  13.  13a.    :SlAX<ilLlA  ( Pi  Ki  ifoTOMELLA)  15ELLISTHIATA  Clark   128 


13.  Ventral  view  of  t\  i)e  s|)ecinien,  enlarged  as  indicated.  Po])es  ('reek. 
13a.  Dorsal  view  of  same  specimen,  natural  size. 
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Fig.  1.    ('ANCELI.ARIA  GRACILOIDES  Aldrich  var   128 

Ventral  view  of  specimen  from  1  mile  southeast  of  ^Mason  Springs. 

Fig.  2.    Cancellahia  sp   129 

Much  enlarged  view  of  si)ecimen  from  2  miles  below  Potomac  Creek. 

Figs.  3,  3a.    Cancellaria  (Narona)  poto.macensis  n.  sp   129 

3.  Ventral  view  of  specimen  from  1  mile  northeast  of  Piscataway. 
3a.  Doi'sal  vie\v  of  same  specimen. 

Figs.  4,  5,  5a.  Volutilitiies  petrosus  (Conrad)    130 

4.  Pomonkej'  Neck.    U.  S.  xXational  Museum. 

5.  Dorsal  view.    Potomac  Creek. 
5a.  Ventral  view  of  same  specimen. 

Figs.  6,  fia.    VoLUTiLiTiiEs  sp   131 

0.    Ventral  view  of  cast.    A(|iiia  Creelv. 
Ca.  Dorsal  view  of  same  specimen. 

Figs.  7,  S.    Cartcki.i.a  pyruloides  (?)  (Conrad)    131 

7.  Spire  and  p:\rt  of  body  whorl.    Potomac  Creek. 

8.  Cast.    Aquia  Creek. 

Figs.  9,  9a.    Mitra  marylandica  Clfirk    132 

9.  Dorsal  view.    Pomonkey  Neck.    U.  S.  National  ISIuseum. 
9a.  Ventral  view  of  same  specimen. 

Figs.  10,  10a.    MiTR.\  pomonkensis  n.  sp   132 

10.  Ventral  view.    Pomonkey  Neck.    U.  S.  National  Museum. 
10a.  Dorsal  view  of  same  specimen. 

Fig.  11.    Mitra  potomacensis  n.  sp   133 

Enlarged  view.    1  mile  northeast  of  Piscatawaj-. 

Figs.  12,  12a.    Latirus  marylandicus  n.  sp   133 

12.    Ventral  view.    2  miles  below  Potomac  Creek. 
12a.  Dorsal  view  of  same  specimen. 
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Figs.  1.  2.    Fist  s  (V)  sriiTEM  is  lleili)rin    134 

1.  Dorsal  view  of  specimen  with  nearly  |)erteft  si)ire.    :i  miles  below 
Potomac  Ci-eek. 

:2.  N'entral  \ie\v  of  another  specimen  with  ])ci-fect  mouth.    Two  miles 
below  Potomac  C  reek. 

Fif>-.  .!.    'i'lioi'llox  sriii.KVis  Harris    13.") 

\"iew   of    ti-ai;iiient.   with   outlined    restoration.     1    mile   northeast  of 
Pisralaway. 

Fig-s.  4,  4a.    Ftstts  (?)  ixterstriatus  Heil])rin   13,") 

4.  \'entral  view  of  specimen.    1  mile  noi-theast  of  Piscatawax'. 
4a.  Dorsal  view  of  same  specimen. 

Figs.  ."j-s.    Strkpsidi  h.v  sfuscaiaiuxa  lleil]ii-i:i    13(5 

.").  t'l.  N'rntral  xicws  of  s|)ccini('ns.        miles  helow  Potomac  Creek. 
7.       Potomac  t'reek.    .\ca(l.  .\'at.  Sci.  I'hila. 

5.  N'entral  view.    2  miles  belo^\    Potomac  Creelc. 
Sa.     Dorsal  view.    Same  locality. 

Fig-.  9.     MEr,OXttE.\A   (?)    POTOirACENSIS   71.   sp   13() 

Type.    Potomac  Creek.    Acad.  Nat.  Sci.  Phila.    Lea  Memorial  Coll. 
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Figs.  1,  la,  lb.    TuDiCLA  marylandica  n.  sp   137 

Ventral,  dorsal  and  end  views.    2  miles  below  Potomac  Creek. 

Figs.  2,  2a.    Tudicla  sp   138 

Ventral  view.    C'r<)Wiis\ ille. 
End  vie\\  of  the  s;nne  s])eeimen. 

Fig-.  ?,.    Leyifusi;s  TEAnr.ATis  (?)  Conrad  var   139 

Cast.  Woodstock. 

Fig-.  4.    TUDICLA  (?)  sp   138 

Cast.    Aqnia  Creelt. 

Fig.  5.     MeTULA  MARYLANDICA  n.  sp   139 

Ventral  view  of  type  specimen.    2  miles  below  Potomac  Creek. 

Fig-.  6.    CiiEYSODOJius  EXGONATUs  (Heilprin)    140 

2  miles  below  Potomac  Creek. 

Fig-.   7.     PSEUDOLIVA  sp   140 

Cast.    Upper  Marlboro. 
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Fig-s.  1.  111.    TiinoMrM  siinwAi.i'i;i!i  (Com-ad)    1-11 

1.     \'. Mitral  xii'w.     ■.'  iiiiics  liclow   I'otoiiiaf  Creek, 
la.  Doi-sal  \  lew  of  llie  same  s|)eeinieii. 

Fig-.  2.    Pyi!1'l.\  rE.MTA  \ar.  Conrad    i:!l 

N'entral  vie^\•  with   outlined   restoi-ation.    Pope.s  Creek. 

Figs.  ;>.  :!a.    Fi  L(ii:n()Ficu.s  aiuiutus  Clark    142 

Tyjie  s[)eeimen.    Potomac  Creek. 

Fig-s.  4.  -la.    FfsoKKTL.v  .irvKxis  (Whitfield)    143 

4.     N'eiitral  view.        miles  lielow  I'dtcmae  Creek. 
4a.  Dorsal  view  of  the  same  siieeimen. 

Fig-.  .-).     I'YHl-L.V  (-.')   sp   14:> 

Botly  whorl.    I'opes  Creek. 

Fig.  iK    TrDic-LA  (?)  sj)   i:!S 

]'o])es  Creek. 

]'"ig-.  7.    .Moiiio  i!Hi;vii)i:.\TATA  (.Mdrieii)    144 

Dorsal  \ie\v.    1  mile  southeast  of  ^Mason  S|)rings. 

I'ig.  S.     Cvi'n.^KA  SMITIII   Aldrieh    144 

Specimen  with  out  lined  restoration,    y.,  mile  below  Chapel  Point. 
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Figs.  1,  la,  2.    Calyptraphorus  jacksoni  Clark   14.5 

1.  Dorsal  view  of  type.    Sheckels  Farm  near  South  IJiver. 
la.  Ventral  view  of  same  specimen. 

(Fig-.s.  1  and  la  are  modified  and  corrected  copies  of  the  original 
figures  in  Bull.  141,  U.  S.  Geol.  Survey.) 

2.  Dorsal  view  of  lai'ge  individvial  from  same  locality. 

Fig-.  3.    Calyptraphorus  trinodiferus  Conrad    145 

Dorsal  view.    2  miles  below  Potomac  Creek. 

Fig-s.  4,  4a,    Calyptraphorus  tkinodifeui  s  (?)  Conrad  var   146 

4.  Ventral  view.    1  mile  southeast  of  !Mason  Si^rings. 
4a.  Dorsal  view  of  the  same  specimen. 

Figs.  5,  6.    APor.RiiAis  poToMAcENsis  n.  sp   146 

5.  Ventral  view  of  imperfect  individual.    Digitations  restored  from 

original  of  Fig-.  G.    1  mile  northeast  of  Piscataway. 

6.  External  view  of  labrum  of  large  individual  from  same  locality. 
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Figs.  1-5.    TuiiRiTELi.A  MouToxi  Conrad    147 

1.    \'fiilrnl  \ic\\   (if  spcciincH.    Potomac  Creek. 

la.  Dorsal  view  oi'  .same  spccinien. 

•I.    Move  elongate  specimen  from  same  locality. 

?,.    Specimen  from  same  locality  with  stronger  basal  carina. 

4.  Internal  cast. 

5.  Specimen  showing-  the  strong-  basal  carina  of  the  variety  pnstmurtoni 

of  Harris.    Tinkers  Creek. 
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Fig's.  1,  la.    Tlriutella  humekosa  Conrad   148 

1.  ^'elltl■al  view.    1  mile  southeast  of  Mason  Springs. 

Figs.  2,  3.     TURRITELLA  POTOMACENSIS  n.  SJi   149 

Type  specimens.    Popes  Creek. 

Fig.  4.    :Mesalia  obruta  (Conrad)    149 

Popes  Creek. 

Figs.  5,  5a,  6,  7.    Vermetus  sp   150 

5.  Small  mass  of  tubes. 

5a.  End  of  same  lube,  cnlarg-ed. 

6.  !Mass  of  tubes,    i'iscataway  Creek.    U.  S.  National  Museum. 

7.  Short  fragment  of  tube  from  same  specimen,  enlarged. 
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Fig-.  1.    Natica  cliftonensis  Clark    150 

Ventral  view  of  t.ype  specimen.    Clifton  Beacli. 

Figs.  2,  2a,  3.    Lunatia  maryi.aisdica  Conrad    151 

Figs.  4,  5.    Calyptraea  aperta  (Solander)    152 

4.  Dorsal  view  of  specimen.    1  mile  sonthcast  of  Mason  S])rings. 

5.  Cast  of  large  individual. 


Figs.  G,  Ga.    Litiopa  jrvRYi.ANDiCA  n.  s])   153 

G.  Dorsal  view  of  tyiie  s]iecimen.    2  miles  below  Potomac  Cr-eek. 

Figs.  7,  7a.    Solarium  sp   153 

7.  Ciist,  as  seen  from  above.    A(|nia  Creek. 
7a.  Same  specimen  as  seen  from  the  side. 

Figs.  8,  sa.  9,  Oa.    ScALA  viuoiniana  Clark    153 

8.  \Cii1ral    view   of   type    specimen.    Acjina    Creek.    U.    S.  National 

Miis.Mim. 

8a.  Dill-Sill  view  (if  sam(>  s])ecimen. 

9.  \  ciiti;i|  \i,-\v  of  specimen.    Potomac  Creek.    Acad.  .\at.  Sci.  Pliila. 
9a.  Dorsal  \ie\v  of  the  same  specimen. 

Fig-.  10.     SCAI.  V  POTOMACEXSIS  n.  sp   154 

T.\pe  s]iecimen.    2  miles  below  Potomac  Creek'. 

Fig.  H.    ScALA  SESsiLTS  Conrad   154 

2  miles  below  Potomac  Creek'. 


Fig.  12.    ScAi.A  CARIXATA  Lea  .. 
2  miles  below  Potomac  Creek. 
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Fig.  1.     TUEBONILLA  POTOMACENSIS  Jl.  sp   155 

3  miles  below  Potomac  Creek. 

Fig.  2.    Tuba  marylandica  n.  sp   155 

iMonth  of  Paspotansa  Creek. 

Fig.  ,3.    Odostomia  trapaquara  (Harris)    156 

Potomac  Creek. 

Fig.  4.    Xiso  UMBiLic-ATA  (Lea)    15G 

Potomac  Creek. 

Fig.  5.    GiBBi'LA  GLANDULA  (Conrad)    157 

Potomac  Creek. 

Figs.  f).  (la.    I'^issT'RinEA  marlboroensis  ii.  sp   158 

(■>.     l^;iteral  x'lvw  (if  t\])('  specimen.    Upper  Marlboro. 
Cm.  Dorsal  view  of  same  specimen. 

Fig-.  7.    Dentalu  m  snNUTiSTRiATUM  Gabb    158 

Popes  Creek. 

Fig.  8.    Dentaeium  mississippiensis  Conrad    159 

Upper  ]\Iarlboro. 


Fig.  9.    Cadi  lus  abruptu.s  Meyer  and  Aldrich 
Woodstock. 
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Figs.  1,  la.    Tekedo  vircjiniana  (?)  C'lavk   liiu 

1.  Lateral  view  enlarged  as  indicated, 
la.  End  view  of  same  sjieeinien. 

Figs.  2,  :2a,        Tereik)  vikcixiaxa  (  lark    160 

2.  Lateral  view  ot  small  tra-nient  of  tube.  Woodstocdc. 
2a.  ImkI  \je\N'  of  same  specimen. 

3.  Lateral  view  of  another  fragment.  Woodstocdv. 

Fig-s.  4.  4a,  4b.    Piienacomya  retrosa  (Conrad)    IGl 

4.  Dorsal  view  of  cast.    Fort  Washington. 
4a.  Same  specimen  as  seen  from  the  left. 
4b.  Same  specimen  as  seen  from  the  right. 

I-'ig-.  5.    Gastrociiakna  sp   IGl 

Cast  of  tnbe.    Aqnia  Creek. 
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Fig's.  1-5.    Paxopea  kloxcata  Conrad    162 

1.  Left  aspect  of  cast.    Fort  Washington. 

2.  Left  valve.    A(|iiia  Creek. 

2a.  Surface  of  same  s])ccinien.     X  17 
?,.    Light  valve  of  Fig.  1. 

4.  Left  valve.    Fort  Washington. 

5.  Light  valve.    Fort  Wa.shington. 
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Figs.  1,  la,  3,  2a,  2b.    Corbula  suhe.ngoxata  Dall 

1.  Exterior  of  riglit  valve.    I'ojjes  C'l  oek. 
la.  Interior  of  same  specimi^n. 

2.  Interior  of  left  valve.    Popes  Creek. 
2a.  Exterior  of  same  specimen. 
2b.  Hinge  of  same  specimen,  enlarged. 

Figs.  3,  3a,  4,  4a,  5,  5a,  6,  6a.    Corbula  alukiciii  Meyer 

3.  Exterior  of  right  valve.    Evergreen,  Va. 
3a.  Intei-ior  of  same  specimen. 

4.  Interior  of  left  valve.    Evergreen,  Va. 
4a.  Exterior  of  same  specimen. 

5.  Exterior  of  right  valve.    Evergreen,  Va. 
5a.  Interior  of  same  specimen. 

6.  Interior  of  young  left  valve.    Evergreen,  Va. 
6a.  Exterior  of  same  specimen. 

Figs.  7,  7a.  8,  Sa,  Sb.    Corbttla  oxiscus  Conrad   

7.  liitci-ior  I'l'  |■i^■ht  \al\('.    I'^vergreen,  Va. 
7a.  Iv\lcri(ir  of  same  specimen. 

8.  Dorsal  view  of  specimen.    Evergreen,  Va. 
8a.  Interior  of  right  valve  of  same  individual. 
8b.  Exterior  of  same  valve. 
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Fig.  1.     SOLEN  LISBONENSIS   ('.')   Al(ll-ich    105 

Fragment  of  left  valve.         mile  below  t'hapel  Point. 

Figs.  2,  3a.    Tellixa  williamsi  Clark    167 

2.    Exterior  of  left  valve.    Potomac  Creek. 
2a.  Interior  of  same  specimen. 

Fig-.  3.    Tellixa  viRGixrAXA  Chirk    166 

Exterior  of  left  \alve.    Ilanoverville,  ^'a. 

Fig-.  4.    :Meretrix  lexis  (Conrad)    168 

Exterior  of  rig-ht  valve.  AVoodstock. 

Figs.  5-9.    AIeretrix  suiiBiriM  S'^A  (  oni-ad    170 

5.  lixterior  of  riglit  valve.    Ac-ad.  Xat.  Sci.  I'hila. 
5a.  Interior  of  same  sjiecimen. 

6.  Dorsal  aspect  of  com])lete  individnal.    Acad.  Nat.  Sci.  Phila. 

7.  Exterior  of  left  valve.    Same  collection. 

8.  Exlcrior  of  ri'^ht  valve. 

8a.  Interior  of  same  specimen. 

9.  Interior  of  left  valve. 

9a.  Exterior  of  same  specimen. 
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•'igs.  1,  la.    Mei!ETI!IX  ovata  var.  ovata  (liogors)    108 

1.  Interior  of  right  valve.    West  of  Port  Tobacco,  X  2/7 
la.  Exterior  of  same  specimen. 

Figs.  2-5.    jNlEr.KTRix  ovata  \ar.  pyga  Conrad   IG'J 

2.  Exterior  of  riglit  valve. 

2a.  Interior  of  same  specimen. 

:s.    Inlei-ior  of  left  valve. 

3a.  Exterior  of  same  s])ecimen. 

4.  Exterior  of  right  valve. 

5.  Exterior  of  left  valve  of  >oung-  individual. 
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Figs,  la-lg-.    DosiNiopsis  lexticularis  (Iloger.s)    171 

111.  Interior  of  left  valve.  Glymont. 

lb.  Interior  of  right  valve.    Same  locality. 

Ic.  Exterior  of  Fig-,  la. 

Itl.  Exterior  of  Fig.  lb. 

le.  Dorsal  asj^ect  of  complete  iiulividiial.    Same  locality. 
If.  Interior  of  left  valve.    Same  locality. 
Ig.  Interior  of  j'iglit  valve.    Same  locality. 
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F\gfi.  }-?,.    I'lio  I'ocAliDlA  I. EMS  Coiiracl    172 

1.  ]<]x1('ri()r  of  riiilit  valve.    1  mile  soiilhcast  of  Mason  Spring's, 
la.  J]itt'i-ioi-  of  same  valve. 

2.  Inleriiii-  of  Icll  vahe.  I'amimkey  Kiver.  Va.  .Vead.  Xat.  Sci.  I'hila. 
2a.  l':xterioi-  of  same  valve. 

3.  JLxlerioi-  of  ri_L;lU  valve  from  same  locality  and  in  same  collection. 

Fig'.  4.     DiPLOnONTA  MAKLnOROENSIS  n.  sp   173 

Exterior  of  left  valve.    Upper  Marlboro.  X  7/4 

Figs.  5,  5a.  6.  7.    Diplodoxta  hopkinsexsis  Clark    174 

5.  l^xtcricir  of  Icfl   valx'e.    Evergreen,  Va. 

6.  lOxtei'ior  of  riglit    \alve.    Same  locality. 

7.  Hinge  mnch  eiflarged. 


MARYLAND  GEOLOGICAL  SURVEY. 

EOCENE,  PLATE  XXXVI, 


MOLLUSCA — PELECYPODA. 


PLATE  XXXVII. 

PAGE 

Figs.  1.  la.    LuciNA  aquiana  Clark   174 

1.  Exterior  of  right  valve.    Type  specimen.    Aquia  Creek.    U.  S.  Na- 

tional Museum, 
la.  Interior  of  same  valve. 

Figs.  2,  2a.    Lucina  astaetiformis  Aldricli    175 

2.  Interior  of  left  valve.    1  mile  southeast  of  Piscataway. 
2a.  Exterior  of  same  valve. 

Figs.  3,  3a,  3b.    Lucina  dartoni  Clark    175 

3.  Interior  of  right  valve  of  the  type  specimen.  Woodstock. 
3a.  Jixtciior  of  same  valve. 

3b.  iixterior  of  left  valve  of  same  individual. 

Figs.  4-7.    Lucina  uetleri  Clark   176 

4.  Exterior  of  right  valve  of  type  specimen.  Woodstock. 

5.  Interior  of  right  valve  of  specimen.    1  mile  southeast  of  Mason 

Springs. 

G.  Interior  of  left  valve.    Same  locality. 

7.  Exterior  of  left  valve  of  type  specimen.  Woodstock. 

Figs.  8,  8a,  9.    Lucina  wiittei  (  lark    170 

8.  Exterior  of  riyht  \;ilv('  of  t.\  pe  specimen.  Woodstock. 
8a.  Interior  of  same  specimen. 

9.  Exterior  of  left  valve  of  duplicate  type.    Same  locality. 
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Fig-s.  1,  la.    Vknericardia  plamcosta  var.  regia  Conrai!   

1.    Exterior  of  right  valve.    Ujiper  Marlboro.    Aead.  .\at.  Sei.  Phil: 
X  9/10 

la.  Interior  of  same  valve. 
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Figs.  1,  la.    Veakricardia  planicosta  \ar.  liEfiiA  ("onrad    ITS 

1.    Exterior  of  left  valve  of  individual  tii^iired  on  I'late  XXWMll. 
X  0/10. 

la.  Interior  of  same  valve. 
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Figs.  1,  2,  3.    Vexeiucardia  plamcosta  var.  begIxV  Conrad    178 

1.  Anterior  view  of  complete  individual  ttgured  on  Plates  XXXVllI 

and  XXXIX.    Aead.  Xat.  Sei..  Phila. 

2.  Exterior  of  left  valve  of  very  joiing  individuaL 

3.  Exterior  of  right  valve  of  yonng-  individual. 

Figs.  4-6.    Venericardia  potapacoexsis  n.  sp   179 

4.  Exterior  of  left  valve  of  type  specimen.    West  of  Port  Tol)acco. 

5.  Exterior  of  left  valve. 

5a.  Interior  of  same  specimen. 

6.  Exterior  of  right  valve. 

6a.  Interior  of  same  specimen. 

Figures  5  and  li  ai-e  from  specimens  in  the  Philadelphia  iVcad- 
emy  of  Xatural  Sciences.  The  locality  of  these  sjieciniens  is  in 
doubt,  but  ihey  represent  that  form  of  1'.  potdpacoiiisi.s  which 
occurs  typically  in  the  Woodstock  substage. 

Figs.  7,  7a.    Venericardia  iiARYLAivDiCA  n.  sp   179 

7.  Exterior  of  right  valve   of  type  specimen.    2y^   miles  above 

Popes  Creek. 
7a.  Interior  of  same  specimen. 
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Figs.  1-8.    Crassatellites  alaeformis  (Conrad)    180 

1.  Exterior  of  the  right  valve  of  the  type  specimen  of  C.  decUris 

Heilprin.    Aquia    Creelt.    U.    S.    National    ^Museum.  (After 
Aldrich.) 

2.  Exterior  of  the  left  valve  of  the  same.    (After  Aldrich.) 

3.  Exterior  of  right  valve.    Fort  Washington. 
3a.  Interior  of  the  same. 

4.  Interior  of  left  valve.    Fort  Washington, 
-la.  Exterior  of  the  same. 

5.  Exterior  of  left  valve. 

6.  Exterior  of  left  valve.    Fort  Washington. 
6a.  Interior  of  the  same. 

7.  Interior  of  left  valve.    Fort  Washington. 
7a.  Exterior  of  the  same. 

8.  Exterior  of  right  valve.    Fort  Washington. 
8a.  Interior  of  the  same. 
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Figs.  1,  2a,  2b.    Crassatellites  aquiana  (Clark)    ISl 

1.  Dorsal  aspect  of  type  specimen.  x\(|uia  Creek. 
2a.  Exterior  of  left  valve  of  the  same  individual. 
2b.  Exterior  of  right  valve  of  the  same. 

Fig.  3.    Crassatellites  alta  (Conrad)    182 

Exterior  of  specimen.  Hardesty. 

Figs.  4,  4a.    Crassatellites  sp   183 

4.    Exterior  of  right  valve.    Clifton  Beach. 
4a.  Interior  of  the  same. 

Fig.  5.    Astarte  irARYLAKDiCA  Clark    183 

Exterior  of  left  valve  of  type  specimen.    Upper  Marlboro. 
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Fig-s.  1,  la,  2,  2a.    Coealliophaga  (Oryctomya)  huyani  Clark   183 

1.  Exterior  of  right  valve.    1  mile  southeast  of  Mason  Sx^ring's. 
la.  Interior  of  the  same  specimen. 

2.  Exterior   of    right    valve    of    the    type    specimen.  Pomonkey 

Neck.    U.  S.  National  Museum. 
2a.  Interior  of  the  same  specimen. 

Fig-.  3.    Piioladomya  maeylandica  Conrad    184 

Exterior  of  left  valve.    Fort  Washington.    Acad.  Nat.  Sci.  Phila. 

Figs.  4,  5,  5a.    Modiolus  alabamensis  Aldrich    185 

4.  Exterior  of  right  valve.    Mouth  of  Paspotansa  Creek. 

5.  Exterior  of  right  valve.  Potomac  Creek. 
5a.  Exterior  of  left  valve  of  same  individual. 

Fig.  6.    Modiolus  makylandicus  n.  sp   186 

Dorsal  aspect  of  crushed  specimen.  Woodstock. 

Fig.  7.    Litiiopuaga  marylandica  n.  sp   186 

Exterior  of  left  valve  of  type  specimen.    Clifton  Beach. 
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PLATE  XLIV. 

PAQB 

Fig-s.  1,  la.    Anomia  mcgeei  Clark    187 

1.  Exterior  of  left  valve  of  iype  sj^ecimen.    Hanover  Co.,  Va.  Acad. 

Nat.  Sci.  Phila. 
la.  Interior  of  the  same. 

Figs.  2,  2a,  3.    Anomia  mabylandica  n.  sp   187 

2.  Exterior  of  left  valve.    Popes  Creek. 
2a.  Interior  of  the  same. 

3.  Exterior  of  left  valve.    Same  locality. 

Figs.  4,  5,  6.    Pecten  choctavensis  Aldrich    188 

4.  Exterior  of  i-iglit  valve.    Popes  Creek.    The  height  of  the  orig- 

inal is  13.5  mm.  instead  of  11  mm.  as  the  line  indicates. 

5.  Exterior  of  left  valve.    Popes  Creek. 

6.  Exterior  of  left  valve  of  smaller  individual.    Same  locality. 

Figs.  7,  7a,  7b.    Pecten  dalli  Clark   188 

7.  Exterior  of  right  valve  of  type  specimen.    Potomac  Creek. 
7a.  Hing-e  of  the  same.       X  2 

7b.  Interior  of  the  same. 

Figs.  8,  8a.    Pecten  johnsoni  Clark    189 

8.  Exterior  of  left  valve  of  type  specimen.    Potomac  Creek. 
8a.  Interior  of  the  same. 


Fig-s.  9,  9a.    Pecten  sp  

9.  Interior  of  right  valve.  Potomac  Creek. 
9a.  Exterior  of  the  same. 
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MARYLAND  GEOLOGICAL  SURVEY. 


MOLLUSCA — PELECYPODA. 


PLATE  XLV. 

OSTREA  COMPRESSIROSTRA  Say   

Lower  valve  of  large  iTidividiial.       X  % 
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MOLLUSCA — PELECYPODA. 


PLATE  XLVI. 


PAGE 

Figs.  1,  2.    OsTREA  co:\rpp,KsRiR()siRA  Say    190 

1.  Lateral  view  n(  s|).'cinuMi  ii-iii'cd  ,,n  I'late  XLV.        X  1 
2a,  2b,  2c.  Exterior.s  uT  jouiig  lower  valves. 
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PLATE  XLVII. 

PAQE 

Fig-S.  1-4.     OSTEEA  COMPRESSIEOSTRA  Say    190 

1.  Exterior  of  lower  valve, 
la.         Interior  of  the  same. 

lb.         Lateral  aspect  of  the  same  individual. 

2,  3,  4.  Exteriors  of  young-  np^ier  valves. 
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la 


MOLLUSCA  PELECYPODA. 


PLATE  XLVIII. 

PAGE 

Figs,  la,  lb.    OSTREA  sellaeformis  Conrail    193 

la.  Interior  of  lower  valve.    James  lUver,  Va. 

lb.  Exterior  of  upper  valve  of  same  individual  with  lower  valve  in 
position. 
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EOCENE,  PLATE  XLVIII. 


MOLLUSCA — PELECYPODA. 


PLATE  XLIX. 

s.  la-Id.    OsTREA  SELLAEFORMis  Coiirad   

la.  Lateral  view  of  specimen  figured  on  Plate  XLVIII. 

lb,  Ic,  Id.  Exteriors  of  lower  valves  of  j^oung-  individuals.  James 
Pviver,  Va. 
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PLATE  L. 

I-AGE 

Figs.  1-5.    OsTEEA  (Gkypiiaeostrea)  vomek  (Morion)    193 

1.  Exterior  of  lower  valve.  Glymont. 
la.     Lateral  aspect  of  the  same. 

lb.     Interior  of  the  same. 

2,  3.  Exteriors  of  lower  valves  of  voiiiii;-  inclivithials. 

4.  Exterior  of  upper   valve,  with  typical  form  and  sculpture. 

Upper  Marlboro, 
la.     Interior  of  the  same. 

5.  Exterior  of  lower  valve,  abnormally'  elongated  and  shallow. 

Clifton  Beach. 

Figs.  6,  6a.    GnvpirAEv  vehict'laius  Lamarck    193 

6.  Exterior  ^<(  lower  valve.    (  lilton  F.each. 

6a.  Exterior  of  uppt'r  valve  of  same  individual,  with  lower  valve 
in  position. 
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MOLLUSCA — PELECYl'OUA. 


PLATE  LI. 


I'AGR 

Fig.  1.    Pteria  limula  (Conrad)    194 

Exterior  of  left  valve.    Po^Jes  Creek. 

Fig-s.  2,  2a,  3,  3a,  4.    Glycymekis  idoxevs  (Coiiiad)    194 

2.  Interior  of  specimen.    Upper  Marlboro.    Acad.  Nat.  Sti.  I'liila. 
2a.  Exterior  of  the  same  specimen. 

3.  Exterior  of  larger  specimen  from  the  same  locality  and  col- 

lection. 

3a.  Interior  of  the  same  specimen. 

4.  Exterior  of  another  specimen  from  Upper  Marlboro. 


Figs.  5,  5a.    TRinoNOAKCA  decisa  (Conrad)  var. 
5.    Interior  of  a  right  valve.  Woodstock. 
5a.  Exterior  of  the  same  valve. 
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MOLLUSCA— PELECYPODA. 


PLATE  LTI. 

PAGE 

igs.  la.  11).    C'rcri  i,a7:a  c icaxtica  Conrad    19G 

11).  I'^xtei'ior  of  suiiu'  \alve. 
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MOLLUSCA— PELECYPODA. 


PLATE  LITI. 


S.  la.  11).  fr(T-LI..\E.\  (IIC.WTEA  C'< 
la.  liitf|-i(ir  nl  \:il\c  of  iiuli 

lb.  Exterior  of  .same  \alve. 
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PLATE  LIV. 

PAGE 

igs.  la,  lb,  Ic.    CucuLLAEA  gicaxtea  Conrad    I'.tG 

la.  Exterior  of  left  valve  of  young  of  llie  t ra iisriTsa  ty|)e.  J'otoniac 
Creek. 

lb.  Interior  of  the  same  valve. 

Ic.  Dorsal  aspeet  of  large  cast.    Fori  Washington. 
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PLATE  LV. 

PAGE 

Fig-s.  la.  lb.  Ic.    Cvcullaea  riKiAXiEA  ('(.iiriid    190 

la,  lb.  DiagTaiiis    showing-    tr;uis\ cisr    section    of    the  individual 

figin-ed  on  Plates  Lll  and  T>I11. 
Ic.         Lateral  aspect  of  the  individnal  fignred  on  Plate  LIV,  Fig".  Ic. 
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MOLLUSCA  PELFXYPODA. 


PJ.ATE  L\  I 


I'AOH 

Figs.  1-4.    Leda  iMPiJOCKit.v  (C'Dinad)    109 

1.  Exterior  of  right  \;ilve.    I'opes  Creek. 

2.  Interior  of  right  valve.  AVoodstock. 

3.  Interior  of  liglit  valve.    Topes  Creek. 

4.  E.xterior  of  right  valve.    Pox^es  Creek. 

Figs.  5,  G,  7,  7a.    Leda  parva  (Rogers)    197 

5.  Dorsal  aspect  of  individnal.  Woodstock. 

6.  Exterior  of  right  valve.  Woodstock. 

7.  Interior  of  left  valve.  Woodstock. 
7a.  Exterior  of  same  specimen. 

Figs.  8,  8a.    Leda  cultelliformis  (Rogers)   108 

8.  Exterior  of  right  valve.  Woodstock. 
8a.  Interior  of  right  valve.  \Vood.stoek. 

Fig-.s.  9,  10.    Leda  totomacensis  n.  sp   200 

9.  Exterior  of  right  valve.    Port  Royal,  Va. 
10.  Exterior  of  left  valve  of  young  individual.    Popes  Creek. 


Fig.  11.    Leda  cliftonensis  n.  sp  

Exterior  of  right  valve.    2  miles  below  Potomac  Creek. 
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PLATE  L^^II. 

PAOE 


Figs.  1,  2,  2a.    Leda  pakilis  (Conrad)    199 

1.  Exterior  of  left  valve.    Upper  Marlboro. 

2.  Exterior  of  rii^ht  \alve.    Same  locality. 
2a.  Interior  of  same  valve. 

Fig.  3.    Leda  parilis  (Conrad)  var   200 

Exterior  of  left  valve.    Probably  from  Woodstock. 

Figs.  4,  4a,  5.    Leda  tysoni  n.  sp   201 

4.  Interior  of  right  valve.  Woodstock. 
4a.  Exterior  of  same  valve. 

5.  Exterior  of  smaller  right  valve.  Woodstock. 

Fig.  6.    Nucula  ovula  Lea    202 

Exterior  of  left  valve.  Woodstock. 

Figs.  7,  7a,  8,  8a.    Nucula  potomacensis  n.  sp   202 

7.  Interior  of  left  valve.  Woodstock. 
7a.  Exterior  of  same  valve. 

8.  Exterior  of  right  valve.  Woodstock. 
8a.  Interior  of  same  valve. 
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PAGE 

Figs.  1,  la,  lb,  Ic.    Platidia  maeylandica  n.  sp   203 

1.  Exterior  of  ventral  valve.    Upper  Marlboro, 
la.  Interior  of  the  same. 

lb.  Exterior  of  dorsal  valve  of  the  same  individual. 
Ic.  Interior  of  the  same. 

Figs.  2,  3,  3a.    Terebratula  harlani  Morton   204 

2.  Interior  of  ventral  valve.    3  miles  west  of  Leeland.       X  4/9 

3.  Exterior  of  ventral  valve  from  the  same  locality. 
3a.  Dorsal  aspect  of  the  same  individual. 
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PLATE  LIX. 

PAGE 

Figs.  1  ;in(l  2.    Fascipora  si  niiAMosA  n.  sj)   207 

1.  A  frn<>nient.    Uppei-  Marlljoi-o.        X  (1 

2.  Surface  of  same,  showiiii^-  si'\eral  covered  a])ertures.        X  20 

Fiy.   :;.      DlSCOSPAKSA    VAUIAXS    11.    SJ)   205 

I!.  Surface  of  a  |)arasitic  s|)ecinieii,  showing'  one  of  its  niaciihe. 
UpiHT  MarllH),-<>.        X  12 

Fig's.    4-S.      (  AV'AUIA    111  WIDSA    II.    sp   :>()S 

4.  I'ol'ficn  of  a  small  Init  well  pi'esei'\c(l  hrancli.  showing  1  wo 
iiiaeuhe.  pronii  nc  ii  I  /ooeeial  nioiillis.  and  mesopores.  Wlien 
worn  tlie  walls  are  nincli  thinner  and  the  apertui'es  corre- 
spond i  iiylN'  larger.        X  0 

."•).  Portion  of  tlie  fi'aetured  i  nd  of  a  braiudu        X  20. 

(i.  A  bran(di  broken  hnigit \id  i  na  1 1.\  to  sliow  tlie  central  liollow  and 
tnhes  hemling  outward  Ironi  il.        X  0 

7.  Surface  of  anotlier  s])ccin len .  showing'  portion  of  one  of  the  large 

zooecia,  and  nies(i|i(>ri  -  in   Icit   hall'.     It   is  to  he  obsei'vcil  1ha1 

not   (Hily    tlie   /,  ei.d    inli.'^    pass   llirough    the   gonocyst  l)nt 

sinallei-  aeccsscrv  tiilies.  e\ideiitl\  ditferent  from  the  ordinary 
nn-.ipnivs.   as    ,Nell.  e  also   fig.  S.)  X  20 

s.  One  id'  llie  huge  gc>noc\s1s  hriiken  so  as  to  show  the  tubes  pass- 
ing 1  hroiig'li  il .        X  2U 

Tlie  originals  oi  Figs,  -l-s  are  all  from  I'pper  Marlljoro. 

Fig's.  9-12.    ]!t:Ti('Tl,iPol{.\  diciiotoma  Oabb  and  Horn   207 

9.  The  lirokeit  end  (transverse  sectiini)  of  a  fra<;inent.  In  tlie  lower 
half  the  leimth  of  the  tubes  corresponds  with  1lu'  length  n{  the 
branelics.  hiM  in  the  upper  jiart  llx'V  turn  g'l'adiially  upward 
until  their  direclion  is  nearl\  at  right  angles  to  the  length.    X  0 

10.  I'piier  and  lower  toiirlhs  of  tlie  same.        X  20 

11.  roi'liou  of  one  of  the  sides  of  a  fragment.        X  20 

12.  A   lirokeii  goiiocysl   \\  liieli  was  found  over  a  previous  .smaller 

Figured  specinieiis  all  from  rii)ier  .Marlboro. 

Figs.  I'i  and  14.    Cekiopora  mickopora  Goklfuss    210 

1.3.  A  snbg'lobiilar  mass,  showing  the  form  usually  characterizing- 

this  species.    21/3  miles  above  Popes  Creek.       X  6 
14.  Surface  of  the  same.       X  20 

Figs.  1.")  and  Ki.    IIetekopok.v  ?  -riccTA  11.  s]i   210 

l.j.  I'pjiei-  portion  of  a  zoariuni.  The  terniinal  jioi'tiuns  of  the 
lii'aiicli  ai'e  covered  uniformly  ^vitll  su  ba  ngii  la  i'  iiiniillis  of 
tubes,  ^vhile  in  the  lower  portion  and  in  the  axis  of  the  main 
bifurcation,  nearly  all  the  inontlis  ;ii'(.  cinercd  with  a  finely 
jninctate  jiellitde.  The  fe\N  a|ii'i'1nrcs  in  the  pclliculate  parts 
are  rounded.    UjJper  ^Marlboro.        X  0 

16.  Portion  of  the  same.       X  20 

Fig's.  17  and  is.    TrntAi.i.v  si-T!i'r,,\\.v  n.  s])   219 

17.  Snrfacr  of  a   spccinu  ii   | ii'i's,t\ i  11     llic   fi'oiH   wall   of  oiilv  seven 

of  111!'  /uurria  shown   ill  llii'  ligiii'r.     Tppcr  Marlboro.  '     X  20 
]s.  Tile  edge  of  a  broken  s]icciiiieii  from  the  same  localit_\'.  showing 
four  layers  of  zooecia.       X  20 
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Fig-s.  1  and  2.    Membranipoea  kimi  lata  ii.  sp   211 

1.  Sill  lace  of  a  specimen  of  llio  small-celled  variet.y  of  this  species. 

r|i|nM-  Marlboro.       X  20 

2.  Suriacc  of  the  tjpe  specimen.       X  20 

Figs.  :;  and  k    MEMisiiAM  i-oiiA  sricuLOSA  n.  sp   212 

:!.  Surface  of  a  specimen,  showing  form  and  arrangeinent  of  zooecia 

and  o\  icells.    Upper  Marlboro.        X  20 
4.  Several  zooecia  of  same,  more  highly  magnified. 

Figs.  .5  and  (i.    AIeiikrajjipora  akgusta  n.  sp   213 


5.  Snrface  of  a  specimeii,  showing  connecting-  pores  and  ovicells. 

Upper  ;Marlboro.       X  25 

6.  Portion  of  another  and  more  worn  specimen,  withont  ovicells. 

X  20 


Fig.  7.    BiiLUSTEA  TORTA  Gabb  and  Horn    21-i 

7.  I'ortion  of  a  fragment  of  the  bifoliate  zoarinm  of  this  species. 
Upper  :Marlboro.       X  20 

Figs.  S  and  0.    IjEPTOFLT'sTiua.LA  iiETEROPORA  Gabb  and  Horn   213 

s.  Siirfacr  of  Ihc  Koceiic  foi-m.    V\>\h'V  Marlboro.        X  20 
',).  One  zoocciiini  of  sanu'  moi-c  liiglil\-  magnified. 

Figs.  10  and  11.    Escn4RA  ??  digitata  Morton    21(i 


10.  Snrface  of  a  fragment  of  the  Eocene  form  of  this  species.  Upper 

Marlboro.       X  20 

11.  Perfect  zooecinm  of  same  more  highly  magnified  to  show  the 

Innarium-like  process  of  the  lo\\er  border  of  the  aperture. 


Figs.  12  and  13.    CeiPiRILIxa  modesta  n.  s^j   218 

12.  I'ortion  of  the  tjpe  specimen  of  this  species.    Upper  Marlboro. 

X  20 

13.  One  zooecinm  of  same  more  highly  mag-nified. 

Fig.  14.    Cribrilina  crasst'la  n.  sp   218 

14.  Portion  of  the  somewhat  worn  specimen  described.    Upper  Marl- 

boro.      X  20 

Figs.  15  and  16.    Lepralia  labiosa  n.  sp   220 

15.  Snrface  of  an  average  specimen.       X  20 

IG.  Two  yonng-  zooecia,  each  with  two  avicnlaria  and  a  semilnnate 
area  in  the  npper  portion  of  the  apertnral  rim.       X  20 

Figs.  17  and  18.    Mucro.nei.la  aspera  n.  sp   221 

17.  Surface  of  a  specimen.    Upper  Marlboro.       X  20 

18.  A  few  zooecia  of  another  specimen.       X  20 

Figs.  19  and  20.    Lunulites  reversa  n.  sp   217 


19.  I'ortion  of  front  surface  of  the  specimen  described.    2  miles 

below  Potomac  Creek.       X  25 

20.  Portion  of  dorsal  surface  of  same.       X  20 
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PAGE 

Fig.  1.    Fragment  of  spatancoid  plate   2.'i2 

Evergreen,  Va.  X 

Fif>-.  2.    EciiiNOiD  SPINE    2.'i3 

I'otoiiiac  Creek. 

Figs.  3,  Flaisellum  sp   222 

.'i.    Upright  view  of  eorallinii.  height  12  mm.    1  mile  soutlieast  of 
I'iscataway. 

Ij'a.  Calioiilar  view,  greater  diameter  of  ealiee,  1.")..'  mm. 
Figs.  4,  -la.  4b.    Triiiii.NOLi  \  aci-ticostat.v  \'aiiglian   22:! 


4.    I'j)rigl!t  view  of  coralliim,  heiglit  (i..")  mm.     I'ojies  Creek. 

4a.  Calieular  view,  diameter  of  ealiee,  :>  mm. 

4b.  Margins  of  the  cost;e  of  anotlier  speeimen  enlarged. 

Figs.  .)  to  S.    TriofiiGCV.VTiirs  (  i.Ai!KE.\.xrs  N'aughan   22.") 

.").    I'pright  \ie\v  of  a  s))ecini('ii,  liciglit  12..')  mm. 

.")a.  Calieular  \ic-w  of  the  same,  i;reatei-  diameter  of  ealiee,  7. 7.5  mm. 
(i.    I'pi-ii^lit  \icw.  heiizht  1(1. :>  mm. 

7.  rprii^ht  \  icw  (if  aiuitlicr  s|ici-imeii,  height  10  mm. 

8.  r])right  \iew  of  a  fourth  s]K'eimen,  height  !)..')  mm. 

Figs.  9,  9a,  9b.    I'aracyatiii  s  marylandici  s  n.  sp   22(5 

9.  U]iright  view  of  eorallum,  height  .5  mm.,  1  mile  iiortheast  of 

I'iseataway. 
9a.  Cost:e  enlarged. 

9b.  Calicnlar  view,  greater  diameter  of  ealiee.  5.75  mm. 

Figs.  10,  11.    Ealanopiiyllia  DESMOPiiYi.r.rM  .M.-K.  and  H   227 

10.  U])right  view,  height  2.'!  mm.,  1  mile  southeast  of  Mason  Springs. 

11.  l'|)right  view  of  another  sjjecimen,  height  2(1  mm.    Saine  loeality. 

Figs.  12  to  14.    EUPSAMMTA  ELABORATA  (Conrad)    229 

12.  Upright  view  of  a  specimen,  lu  ighl  17.5  mm. 

II!,  l.'ia.  Conrad's  t.vjie  (from  Alabama),  length  of  eorallum,  1.'!  mm.: 

greater  diameter  of  ealiee,  12  mm. 
14,  14a.  An  unusually  sler.der  speeimen:  height  of  eorallum,  15.5 

min.;  greater  diameter  of  ealiee,  9.5  mm.    Potomae  Creek. 

Figs.  15,  15a,  15b.    Eupsajimia  conradi  Vaughan   2:!1 

Conrad's  t.^'pe  of  Tiirbindlid  pilriihix  (not  TiirliiuoJUi  iiilcdlns  Eieh- 
wald).  Height  of  eoi-allum,  11  mm.:  greater  diamelei-  of  ealiee, 
1.3  mm.    Acad.  Tsat.  Sei.  Phila. 
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Fig-.  1.    Texti-laiua  OHAAfE.v  (I'Orbifjny    23.'$ 

I  mile  iiortlieasl  of  J'i.sc-;it;i\vay.        X  50 

Fig-.  2.    Textulakia  .'iACiTTi  LA  Defrance    234 

I'pioer  ^Nfarlboro.       X  -lO 

Fig-.  I!.    Texti-i.aria  st-iiaxci  lata  d'Orbio-ny    2?A 

i'rook.s  Estate  near  Scat  I'leasaiit.        X  50 

Fig-.  4.    RpiiioPLECTA  ceahki  Bag-o-    23.') 

Tv]>e  specimeii.    ^^'oo(1stoc;k.       X  50 

Fig-.  5.    NonosARiA  affims  (d'Orbig-ny)    23G 

Woodstock.        X  ]0 

Fig-,  (i.    Nodosa ruA  bacillum  Defrance    23G 

.'!  miles  west  of  Leeland.       X  10 

Fig-.  7.    Xodosakia  roir.Mt'is'is  (d'Orbigny)    237 

1  miles  iiortlieast  of  l•iscata^vaJ^       X  2t 

Fig-.  S.    NoDosARiA  consorbrema  var.  EitACiATA  (Tieuss)    238 

Upper  ^farlboro.       X  10 

Fig-.  0.     NODOSARIA  SAXDBERGERI   (Eeuss)    2,38 

Upper  Marlboro.       X  24 

Fig.  10.    XoDOSARIA  OBI.IQT'A  (Liime)    239 

Upper  ]SrarIboro.       X  10 
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Fig-.  1.    Vagini'lina  legumex  (Linne)    2i0 

]!rooks  Estate  near  Seat  I'leasant.       X  50 

Fig-s.  :.>.  :;.    .M  aiuw.m  i.ixa  .      i  m  a  (I'.nlsdi)    240 

I.ar-v  individual  lr<.iii  I  |.|,<  i-  Marll)<)ro.  X  24 
Smaller  iiidi  \  id  via  1  fi-oin  same  locality.        X  50 

Fig.  4.    CiiisTELLAiuA  GiiiKA  (!'( )rl)if>ii v    241 

1  mile  nortlieast  of  I'i.seataway.       X  24 

Fig-.  5.    CiiiSTEi.LAUiA  ROTATX'i-A  (Lamarck)    242 

1  mile  soutlieast  of  Mason  Springs.       X  7 

Fig.  (i.    Cristellaria  radiata  (Hornemann)    243 

Woodstock.       X  24 

Fig.  7.    ]'OLY.MORI>niXA  AfSTHlAt'A   (d "Orhigiiy )    244 

Woodstock.       X  50 

Figs.  S,  9.    PoLYMORPHiXA  CGMMUXis  (d'O rbi g n_v )    244 

S.  Woodstock.       X  50 

1).  Upper  iNiarlboro.       X  50 

Fig-.  10.     Poi.YMOIil'llIXA   COMl'RES.SA   d"   Orhigiiv    24() 

Woodstock.       X  40 

Fig.  11.    I'oLYMOHnilXA  EI.EGAN'l  is.siMA  I'ai'ker  and  Jones   247 

Woodstock.        X  50 

Fig-.  12.    PoLYlIOHI'lllXA  GIBUA  (d'Orbignv)    24S 

J5rooks  Estate  near  Seat  Pleasant.        X  50 

Fig-.  13.    PoLYiroKPiiixA  i.ACTEA  (Walker  and  Jacob)    248 

Ifpper  ]\Iarlb(jro.        X  50 

Fig-.  14.    Poi.YJtORPHlNA  PRAEI.OXGA  Ter(inem    240 

Woodstock.       X  32 

Figs.  1.).  10.  Ida.    (iLOBiOEKTXA  RUiLoiDEs  d'Orbigny   250 

\Vell  at  Clicsapeake  lieacli  at  00-92  feet.        X  50 
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PAGE 

Fig.  1.    DiscoiiBiNA  BEinuELOTi  (d'Orbigiiy )    3.")! 

Woodstock.       X  62 

Fig.  2.    DiscoBEiNA  ruEBO  (d'Orbigny)    251 

Upper  Marlboro.       X  63 

Fig.  3.    Tbuncatulina  lobatula  (Wallcer  and  Jacob)    253 

Upper  Marlboro.       X  62 

Fig.  4.    Tbuncatulina  ungeriaxa  (d'Orbigny)    253 

Upper  IMarlboro.       X  30 

Fig.  5.    Anomalina  ammonoides  (Reiis.s)    25i 

Upper  Marlboro.       X  62 

Fig.  6.    Axomalina  geosserugosa  (Giimbel)    2.54 

1  mile  northeast  of  Piscataway.       X  62 

Fig.  7.    PuxviNULiNA  EXIGNA  var.  obtusa  Burrows    255 

1  mile  northeast  of  Piscataway.       X  62 

Fig.  8.    PULVINULINA  SCHREIBEBSII  (d'Orbigny)    256 

Woodstock.       X  62 

Fig.  9.    NoniOjSINA  affinis  Reuss    257 

Woodstock.       X  62 

Fig.  10.    Ampiiistegina  lessonii  d'Orbigny    257 

Woodstock.       X  25 

Figs.  11,  11a,  lib.    Carpolithus  marylaxdicus  n.  sp   258 


11.  Longitudinal  section,  showing  position  and  shape  of  seed  cell. 

Popes  Creek. 
11a.  Entire  fruit,  side  view, 
lib.  Entire  freiit,  viewed  at  the  apex. 

Figs.  12,  12a,  12b.    Carpolithus  marylaxdk  i  s  var.  rugosus  n.  var   258 

12.  Longitudinal  section,  sliowing  position  and  sliajie  of  seed  cell. 

P()l)(-s  Creek. 
12a.  Entire  fruit,  side  view. 
12b.  Entire  fruit,  viewed  at  the  apex: 
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Academy  of  Natural  Sciences,  Phila- 
delphia, 17. 

Accumulation  of  deposits,  conditions 
of,  90. 

Alabama.  Claiborne  beds  of,  27. 

Aldricli,  T.  H.,  ;!1,  75,  77,  79. 

"  Alluvial  deposits,"  25. 

Alluvial  formation,  25. 

Annapolis,  fossils  from,  74,  76,  78,  80, 
149,  178,  205. 

Appalachian  Region,  21. 

Atjuia  Creek,  section  near,  68,  69. 

Aquia  Creek,  fossils  from,  74,  76,  78, 
80,  96,  98,  102,  104,  105,  107,  124,  131, 
132,  138,  146,  148,  149,  151-154,  160- 
162,  166,  172-174,  178,  181,  182,  186, 
192,  193,  197,  201,  223,  225,  231. 

Aquia  formation,  58,  85. 

Aquia  formation,  composition  of,  59. 

Aquia  formation,  distribution  of,  74, 
80. 

Aquia  formation,  description  of,  59. 
Aquia  formation,  fossils  from,  58,  68, 

69,  71,  72,  73,  74,  76,  78,  80. 
Aquia     formation,     relation     of  to 

Chickasawan,  87. 
Aquia  stage,  species  of,  86,  87. 
Arundel  formation,  45. 
Ashley,  S.  C,  101. 

Atlantic  Coast  Province,  distribution 
of  Eocene  in,  75. 

B. 

Bagg,  E.  M.,  Jr.,  16,  31,  93. 
Bailey,  J.  W.,  31,  56. 
Bassler,  Ray  S.,  31,  41,  121. 
Bells  Landing  substage,  37,  84. 
Bibbins,  A.,  30. 
Bognor  rock,  92. 
Booth,  I.  C,  28,  32. 
Bracheux  sands,  37,  92. 
Broad  Creek,  section  near,  73. 
Buhrstone,  37. 

Buena  Vista,  fossils  from,  74,  76,  78, 
80,  138. 
h 


Case,  E.  C,  16,  93. 

Calcaire  Grossier,  91. 

Chapel  Point,  fossils  from,  75,  77,  79, 

81,  145,  152,  100,  104,  166,  169,  177, 

179,  193,  201. 
Character  of  Eocene  deposits,  52. 
Charles  Branch,  fossils  from,  75,  77, 

79,  81,  201,  203. 
Charles  County,  102. 
Chesapeake  Beach,  fossils  from  well 

at,  75,  77,  79,  81,  160,  161,  166,  247, 

251,  254,  256. 
Chesai)eake  group,  47. 
Chester  River,  section  on,  73. 
Chickasawan  stage,  84,  87,  89. 
City  Point,  Va.,  33,  34. 
Claiborne  beds  of  Alabama,  27. 
Claibornian  stage,  84. 
Clark,  Wm.  Bullock,  9,  21,  32,  93. 
Cleaveland,  Parker,  25,  33. 
Clifton,  fossils  from,  74,  76,  80,  95-97, 

100,  112,  123,  125,  138,  148,  149,  151, 

152,  160-164,  166,  170,  172,  176,  181, 

183,  185-187,  191,  194,  197,  198,  201. 
Coastal  Plain,  21. 

Coastal  Plain  deposits,  general  rela- 
tions of,  44. 

CoUington,  fossils  from,  74,  76,  78,  80, 
149,  170,  178,  181. 

Columbia  formation,  49. 

Commission,  5. 

Conditions  of  accumulation  of  Eo- 
cene deposits,  90. 

Conrad,  T.  A.,  27,  28,  29,  33.  34,  35,  51, 
91. 

Contents,  11. 
Cope,  E.  D.,  111. 
Correlation  of  deposits,  82. 
Correlation  of  dei^osits  with  those  of 

Europe,  91. 
Cretaceous,  75.  77,  79,  81. 
Cretaceous,  description  of,  45. 
Crownsville,  fossils  from,  74,  76,  78,  80, 

138. 
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Dall,  W.  H.,  17,  35,  83,  92,  166,  167,  197. 

Dana,  James  D.,  35. 

Darton,  N.  H.,  30,  35,  40,  49,  57. 

Delaware,  Eocene  of,  49. 

Depth  of  sedimentation,  57. 

Distribution  of  species  in  Aquia  for- 
mation, 74,  76,  78,  80. 

Distribution  of  species  in  Eocene,  75, 
77,  79,  81. 

Distribution  of  species  in  Xanjemoy 

formation,  75,  77,  79,  81. 
Distribution  of  species,  73. 
Distribution  of  strata,  49. 
Ducatel,  J.  T.,  28,  36. 

E. 

Eastman,  Charles  R.,  16,  93. 
Ehrenberg-,  C.  G.,  56. 
Eocene  deposits,  composition  of,  52. 
Eocene    de])osits    correlated  within 

Middle  Atlantic  Slope,  S2. 
Eocene    deposits,    general  character 

of,  23,  52. 

Eocene  dei^osits,  general  distribution 
of,  75. 

Eocene  deposits,  origin  of,  54. 

Eocene  deposits,  strike  and  dip  of,  53. 

Eocene  deposits,  thickness  of,  54,  90. 

Eocene  foraminifera,  31. 

Eocene  formations  correlated  with 
Gulf  states,  83. 

Eocene,  first  use  in  America,  27. 

Eocene  of  Middle  Atlantic  Slope,  de- 
scription of,  4(5. 

Eocene  strata,  distribution  of,  49. 

Eolignitic,  37. 

European  equivalents,  91. 

Evergreen,  Va.,  fossils  from,  174,  232. 

F. 

Faunnl  stai^cs.  table  showing,  58. 
FeathcrslMuliauLili.  G.  W.,  36. 
Finch,  Ji.lin, 

Fireman,  Feter,  analyses  by,  53. 

Fontaine,  W.  M.,  36. 

Formations,  table  showing,  58. 

Formations  and  I'auiial  stages,  58. 

Fort  Wasliini^roii.  :.'T.  :;:!. 

Fort  Wasliintjtnn.  fossils  from.  74,  76, 
78,  SO,  l(i4-]il(>.  i:;s.  11-,  1411.  lol, 
152,  IGl.  162,  166.  167.  I7i).  i;:.'.  179, 
181,  185,  186,  191.  192,  197. 


Fossils  of  Paspotansa  substage,  63. 
Fossils  of  Piscataway  substage,  Gl. 
Fossils  of  Potapaco  substage,  65. 
Fossils  of  Woodstock  substage,  66. 
Fredericktown,  fossils  from,  74,  76,  78, 
80,  172,  178,  193,  197. 

G. 

General  stratigraphic  relations,  44. 
Geographical  distribution  of  species, 
73. 

Geological  criteria,  89. 

Geological  distribution  of  species,  73. 

Geological  divisions,  15. 

Gilman,  Daniel  C,  5. 

Glymont,  61. 

Glymont,  fo.ssils  from,  74,  76,  78,  80, 
107,  148,  149,  151,  152,  162,  163,  165, 
170,  172,  176,  181,  182,  186,  191,  193, 
197. 

Glymont,  section  at,  68. 
Greensand,  origin  of,  55. 
Greggs  Landing  substage,  84. 
Grimesville,  fossils  from,  74,  76,  78,  80, 

170,  172,  192. 
Gulf  province,  distribution  in,  75. 

H. 

Hanover  coimty,  Va.,  fossils  from,  188. 
Hardesty,  fossils  from,  74,  76,  78,  80, 

141,  148,  151,  162,  170,  172,  178,  182, 

191,  195,  197. 
Harris,  G.  D.,  17,  30,  37,  75,  77,  79,  133, 

166,  167,  197. 
Harrisons  Landing,  fossils  from,  74, 

76,  78,  80,  172. 
Hatchetigbee  substage,  84. 
Hayden,  H.  H.,  25,  37. 
Heilprin,  A.,  37.  91. 
Heinrich,  O.  J.,  38. 
Hering,  Joshua  W.,  5. 
Higgins,  James,  30,  38. 
Hilgard,  E.  W.,  48. 

Hills  Bridge,  fossils  from,  75.  77,  79, 

81,  160,  165,  194. 
Historical  review,  24. 
Hollick,  Arthur,  16,  93. 
Hotchkiss,  Jed..  38. 
Hunter,  H.  C,  17. 

I. 

Hlustrations,  List  of,  13. 
Introduction,  21. 
Iterson,  F.  von,  17. 
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J. 

Jacksonian,  fossils  from,  75,  77,  79,  81. 

Jacksonian  stag-e,  84,  85. 

Jaekel,  O.,  104. 

James  river,  deposits  of,  29. 

Johns  Ilojikins  I'niversity,  collections 

of,  IT. 
Johnson.  C.  W.,  IT. 

K. 

Kalm,  Peter,  24,  38. 
Koken,  E.,  Ill,  115. 

L. 

Lafayette  formation,  47. 
La  Plata,  fossils  from,  75,  77,  79,  81, 
180. 

Lea,  Henry  C,  39. 

Lea,  Isaac-,  2T,  39,  91. 

Leeland,  fossils  from,  74,  76,  78,  80, 
181,  191,  197,  205,  237. 

Leidy,  Joseph,  101. 

Letter  of  transmittal,  9. 

Lignitic  of  Gulf,  37. 

Liverpool  Point,  fossils  from,  74,  76, 
78,  80,  95,  100,  103,  104,  105-107,  132, 
136,  148,  149,  151,  152,  160,  164,  170, 
172,  176,  181,  182,  185,  192,  197,  201. 

London  clay,  27,  33,  91. 

Lower  Chickasawan  stage,  85. 

Lower  Chickasawan  stage,  fossils 
from,  75,  77,  79,  81. 

Lower  Claibornian,  85. 

Lyell,  Chas.,  29,  39,  91. 

Lyons  Creek,  section  near,  72. 

M. 

McConnell,  J.  C,  17. 
McGee,  W  J,  30,  40,  49. 
Maclure,  William,  24,  39. 
Manasquan  formation,  205. 
Marlboro  clay,  65. 

Marlboro  Point,  fossils  from,  226,  231. 

Marls,  analyses  of,  53. 

Marsh,  0.  C,  111. 

Marshall  Hall,  162. 

Martin,  George  Curtis,  21,  93. 

Maryland,  Eocene  in,  50. 

Mason  Springs,  fossils  from,  74,  76,  78, 
80,  125-127,  129-131,  140,  144,  146, 
148,  149.  151-153,  155,  101-163,  166, 
170,  173,  176,  181,  184,  186,  191,  197, 
229,  231,  237,  243. 


Matawan  formation,  45. 
Mattawoman  Creek,  fossils  from,  74, 
76,  78,  80,  106,  172,  176,  181,  182,  191. 
Maury,  M.  F.,  39. 
Meyer,  O.,  91. 
Middle  Atlantic  Slope,  21. 
Midwayan  stage,  84,  85. 
Miller,  S.  A.,  40. 
Monmouth  formations,  45. 
Morton,  S.  G.,  26,  27,  40. 
Mount  MiserJ^  deposits  at,  52. 
Mullica  Hill,  N.  J.,  214,  215,  216. 
Murchison,  R.  I.,  29,  41. 
Murray  &  llenard,  55. 

N. 

Nanafalia  substage,  84. 
Nanjemoy  Creek,  66. 

Nanjemoj^  Creek,  fossils  from,  75,  77, 
79,  80,  125,  145,  160,  164,  165,  169, 
179,  199,  203. 

Nanjemoy  Creek,  section  near,  70. 

Nanjemoy  formation,  47,  58,  69,  70,  71, 
72,  85. 

Nanjemoy  formation  described,  64. 
Nanjemoy    formation,     relations  to 

Chickasawan,  89. 
Nanjemoy  stage,  si3ecies  of,  87,  88. 
Neocene  deposits  described,  47. 
New  Jersey,  greensands  of,  28. 
Nickles,  John  M.,  31,  41. 
Noetling,  F.,  104. 

O. 

Origin  of  Eocene  materials,  54. 
Ostrea  sellaeformis  zone,  83. 
Oxen,  section  at,  71. 

P. 

Paleontological  criteria,  84. 

Pamunkej'  formation,  35,  57. 

Pamunkey  Group,  58. 

Pamunkey  river,  Va.,  35. 

Pamunkey  river,  Va.,  fossils  from,  233. 

Paspotansa  Creek,  fossils  from,  74,  76, 
78,  80,  141,  147,  149,  151,  155,  162, 
170,  173,  178,  181,  186,  189,  191,  197. 

Paspotansa  stage,  58,  69,  72,  73,  74,  75, 
76,  77,  78,  79,  80,  81. 

Paspotansa  stage  described,  62. 

Pasx^otansa  stage,  distribution,  74,  80. 

Paspotansa  stage,  fossils  of,  63. 

Patapsco  formations,  45. 
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Patuxent  formations,  45. 
Patuxent  river,  section  on,  72. 
Piedmont  Plateau,  21. 
Pierce,  James,  26,  41. 
Pilsbry,  H.  A.,  17. 

Pisgah,  fossils  from,  74,  76,  78,  80,  172, 
191. 

Piscataway,  33,  34. 

Piscataway,  fossils  from,  75,  77,  79,  81, 
124,  125,  126,  128,  131,  133,  135,  136, 
147-149,  151,  157,  159-165,  169,  171- 
173,  175,  176,  178,  180,  181,  185,  188, 
191,  193,  195,  197,  201,  202,  223,  226, 
227,  233,  242,  255,  256. 

Piscataway,  section  at,  72. 

Piscataway  Creek,  fossils  from,  74,  76, 
78,  SO,  150. 

Piscataway  stai^-e,  58,  68,  69,  71,  73,  74, 
75,  76,  77,  78,  79,  80,  81. 

Piscataway  stage  described,  00. 

Piscataway  stage,  distribution  in,  74, 
80. 

Piscataway  stage,  fossils  of,  61. 

Pleistocene  deposits  described,  48. 

Pomonkey  Neck,  fossils  from,  74,  76, 
78,  80,  132,  133,  143,  184. 

Popes  Creek,  fossils  from,  75,  77,  79, 
81,  102,  106,  108,  115,  123.  128,  130, 
131,  136,  138,  139,  142,  146,  149,  150, 
152,  155,  159,  161,  163-166.  169,  171, 
173,  175,  176,  177,  179,  180,  182,  185, 
187,  188,  192,  194,  195,  197,  198,  199, 
202,  203,  210,  225. 

Popes  Creek,  section  near,  70,  71. 

Post  Eocene,  fossils  from,  75,  77,  79, 
81. 

Port  Tobacco,  32,  66. 

Port  Tobacco,  fossils  from,  75,  77,  79, 

81,  115,  124,  125,  131,  145,  151,  152, 

159,  160,  179,  193,  201. 
Potapaco  stage,  58,  65,  69,  70,  72,  75, 

77,  79,  81. 
Potapaco  stage  described.  65. 
Potapaco  stage,  distribulion  in,  75. 
Potapaco  stage,  fossils  of,  65. 
Potomac  Creek,  75. 

Potomac  Creek,  fossils  from,  74,  75-80, 
100,  124-126,  129,  131-134,  136,  137, 
140,  141,  144,  146-148,  150-157,  162, 
163,  166,  170,  172,  173,  176,  178-182, 

ISO.  1^0-101,  ^'^?.,  i95,  197,  201,  218, 

PotoiiKic  (  l  i  .'i..  -(  .  lion  near,  69,  70. 
Potomac  (iroup,  45. 


Potomac  Eiver  section,  67. 
Potomac  river,  section  on,  67. 
Preface,  15. 
Probst,  J.,  104. 

B. 

Rancocas  formation.  45. 

Raritan  formation,  45. 

Keedy  Run,  fossils  from,  74,  76,  78,  80, 

170,  172,  182,  191. 
Rogers,  H.  D..  28,  42. 
Rogers,  William  B.,  27,  28,  41,  42,  51. 
Eolph's  Landing,  fossils  from,  74,  76, 

78,  80,  148,  150,  162,  173,  178,  181, 

195,  197. 

Rolph's  Landing,  sections  near,  73. 
Ruflfin,  Edmund,  42. 

S. 

Say,  Thomas,  26,  42. 

Schuchert,  Charles,  16,  204. 

Schcipf,  Johann  David.  :J4.  4:.'. 

Seat  Pleasant,  fossils  fj-om.  74,  76,  78, 

80,  120,  148,  149,  3C>:.',  ITn.  172,  181- 

183,  192,  235,  23s,  240,  2,-^4. 
Seat  Pleasant,  section  near,  71. 
Secondary  formation,  25. 
Section  at  Glymont,  68. 
Section  near  Lyons  Creek,  72. 
Sections  near  Potomac  Creek.  69-70. 
Section  of  Potomac  river.  07,  OS. 
Section  of  western  portion  of  blutt"  at 

Aquia  Creek,  69. 
Sedimentation,  depth  of,  57. 
Severn  river,  fossils  from,  74,  76,  78, 

80,  179,  191,  232. 
Severn  river,  section  near,  13. 
Shark  River  formation,  205. 
Shattuck,  G.  B.,  30,  49. 
Silvester,  R.  W.,  5. 
Smith.  John  Walter.  5. 
Southeast  Creek,  fossils  from,  74,  76, 

7S,  SO,  188,  189. 
South  IJivcr,  fossils  from  near,  74,  76, 

7s.   so.    U:k    ]4^-150,    17:.',    173,  178, 

179,  ISl,  1S3,  191-19:!.  195,  197,  200,, 

202,  232. 
South  River,  section  at,  73. 
Species,  distribution  of.  73. 
Stratigra])hical    and  paleontological 

characteristics,  57. 
Strike  and  dip  of  Eocene  deposits,  53. 
Suessonian,  92. 

Swan  Creek,  fossils  from,  74,  76,  78,  80, 
191. 
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T. 

Table  of  correlation,  85. 

Table  showing'  formations  and  fannal 
stag-es,  58. 

Table  .showing-  geographical  and  geo- 
logical distribution  of  species,  73. 

Table  showing-  local  and  g-eneral  dis- 
tribution of  Eocene  species.  74. 

Timber  Creek.  X.  J.,  208,  214,215,216,219. 

Tertiary  formations,  23,  25. 

Thanet  sands,  37,  92. 

Thickness  of  Eocene  deposits,  54. 

Thrift,  fossils  from,  75,  77,  79,  81,  168, 
197. 

Thrift,  section  near.  72. 

Tinkers  Creek,  fossils  from,  74,  76,  78, 

80,  148,  149,  162.  191. 
Transgression  of  Eocene  deposits,  83. 
Transmittal,  letter  of,  9. 
Tuomey,  M..  43.  123. 
Turritella  rock,  64. 
Tyson,  Philip  T.,  30,  43. 

IT. 

Uhler,  P.  E.,  30,  43. 

Ulrich,  E.  O.,  16,  81,  93. 

U.  S.  Geological  Survey,  17. 

U.  S.  National  Museum,  17. 

Upper  Chickasawan,  85. 

Upper  Chickasawan,  fossils  from,  75, 
77,  79,  81. 

Upper  Claibornian,  85. 

Upper  ^larlboro,  31,  32.  34. 

Upper  Marlboro,  fossils  from,  74-81, 
117,  118,  120,  121,  124,  136,  140,  143, 
145,  148-152,  155,  157-162,  164,  165, 
169-176,  178,  180,  181,  183,  186,  188, 
189,  191-195,  197,  199,  200,  202,  203, 
206-208,  210-216,  218-222,  231-234, 
237-239,  241-243,  249,  252-254. 

Upper  INIarlboro,  section  near,  72. 


V. 

Van  Eensselaer,  J.  26,  43. 
Vanuxem,  Lardner,  26. 
Vaughan,  T.  Wayland,  16,  43,  81,  93. 
Vincentown,  N.  J.,  121,  206,  208,  209, 

212,  214,  215,  216,  220,  222. 
Virginia,  Eocene  of,  51. 

W. 

Wades  Bay,  fossils  from,  74,  76,  78,  80, 

181,  186,  191. 
Washing-ton,  D.  C,  35. 
Washington,  fossils  from  near,  163. 
Willis,  Bailey,  40. 
Williams,  G.  H.,  40. 

Winchester,  fossils  from,  74,  76,  78,  80, 
162. 

Woods  Bluff,  Ala.,  227 

Woods  Bluff  substage,  84,  223. 

Woodstock,  fossils  from,  75,  77,  79,  81, 
100,  105,  106,  109,  115,  122,  124,  125. 
131,  133,  135,  136,  143,  150-152,  160, 
163-166,  168,  171,  173,  175-177,  179, 
184-187,  189,  192,  195-199,  201-203, 
223,  236,  237,  243,  244,  246,  247,  249, 
251,  253,  256-258. 

Woodstock,  section  at,  70. 

Woodstock  stage,  58,  66,  70,  71,  75,  77, 
79,  81. 

Woodstock  stage  described,  66. 
Woodstock  stage,  distribution  of  spe- 
cies from,  75,  77,  79,  81. 
Woodstock  stage,  fossils  of,  66. 
Woodstock,  Va.,  31. 
Woodward,  A.  S.,  98,  101. 
Woodward,  Smith,  104. 
Wyman,  Jeffries,  111,  112,  115. 
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Actaeonidae,  123. 
Actinopterygii,  110. 
Acteon  metanellus,  156. 
Aetobatis,  101. 

Aetobatis  arciiatus,  74,  75,  102,  265. 
Aetobatis  profundus,  102. 
Amphistegina  lessonii,  67,  SO,  81,  257, 

316. 
Angelus,  166. 

Anomalina  ammonoides,  63,  80,  81,  25.J, 
316. 

Anomalina   grosserug-osa,   63,    80,  81, 

25J,,  316. 
Anomalodesmacea,  184. 
Anomia  marylandica,  78,  79,  181,  295. 
Anomia  mcgeei,  ISt,  295. 
Anomia  ruffini,  187. 
Anomiidae,  187. 
Anthozoa,  222. 
Apoi-rhaidae,  146. 

Aporrhais    potomacensis,    63,    76,  77, 

1J,6,  277. 
Area  onochela,  196. 
Area  rogersi,  196. 
Arcidae,  194. 

Artemis  lenticularis,  171. 
Arthropoda,  74,  75,  116. 
Aspidobrauchiata,  157. 
Astarte   marylandica,   63,   72,   78,  79, 

183,  294. 
Astartidae,  183. 
Asterospondyli,  102. 
Athleta  tuomeyi,  130. 
Avicula  limula,  194. 

B. 

Bairdiidae,  116. 

Balanophyllia  desmophyllum,   63,  80, 

81,  85,  86,  227,  313. 
Berenicca,  206,  208. 
Bicrisina  gaudryana,  207,  208. 
Biflustra  disjuncta,  212. 
Biflustra  torta,  63,  80,  81,  21Ji,  312. 
Brachiopoda,  78,  79,  203. 


Bryozoa,  78,  79,  80,  81,  205. 
Bucoinidae,  136. 
Byssomya  petricoloides,  186. 
Bythocypris  parilis,  63,  74,  75,  111,  268. 
Bythocypris  subaequata,  63,  74,  116, 
117,  268. 

C. 

Cadulus  abruptus,  59,  66,  76,  77,  85,  86, 

87,  88,  89,  159,  281. 
Cadulus  bellulus,  159. 
Cadulus  subcoarctatus,  160. 
Calliostoma  sp.,  63,  76,  77,  151. 
Calyptraea  aperta,  59,  76,  77,  85,  86,  88, 

89,  152,  280. 
Calj'ptraea  apevta,  152. 
Calyptraea  trochiformis,  152. 
Calyptraphorus  jacksoni,  63,  72,  76,  77, 

lJi5,  277. 

Calyptraphorus    trinodiferus,    59,  65, 

"76,  77.  85,  86,  88,  V,5,  277. 
Calyptraphorus  trinodiferus  (?)  var., 

70,  74,  l  'i6. 
Calyptraphorus  velatus,  146. 
Calyptrophorus.    See  Calyptraphorus. 
Cancellaria  graciloides,  128. 
Cancellaria  graciloides  var.,  63,  74,  75, 

85,  86,  128,  273. 
Cancellaria    (Narona)  potomacensis, 

63,  74,  75,  129,  273. 
Cancellaria  parva,  129. 
Cancellaria  ulmula,  129. 
Cancellaria  sp.,  63,  74,  75,  129,  273. 
Cancellaridae,  128. 
Cancroidea,  116. 
Capulidae,  152. 
Carcharias,  109. 
Carchariidae,  lOS. 
Carcharodon,  107. 
Carcharodon  acutidens,  108. 
Carcharodon  angustidens,  108. 
Carcharodon  auriculatus,  66,  74,  108. 
Carcharodon  contortidens,  108. 
Carcharodon  crassidens,  108. 
Carcharodon  rectus,  108. 
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Cardiidae,  172. 

Cardita  planicosta,  178. 

Carditidae,  172,  177. 

Cardium  (Protooardia)  lenis,  172,  173. 

Cardium  nicollotti,  172. 

Caricella  pyriiloides  (?),  GO,  74,  75,  85, 

SG.  27:;. 
Caricella,  l.Jl. 
Caricella  sp.,  G2,  131. 

Carpolithus  marylandiciis,  67,  80,  81, 
2SS,  316. 

Carpolithiis  marylandiciis  var.  rug-o- 

sus,  67,  80,  81,  2.5S,  316. 
Caryophyllidae,  225. 
Cassididae,  114. 
Cassidaria  brevidentata,  144. 
Cavaria  diimosa,  63,  78,"  79,  208,  311. 
Cavaria  ramosa,  209. 
Cephalopoda,  74,  75,  122. 
Ceriopora  micropora,  65,  80,  81,  210, 

311. 

CerioxJoridae,  208. 
Cestraciontidae,  102. 
Cheloniidae,  97. 
Chilostomata,  211. 

Chrysodomus  engonatiis,  63,  76,  77,  85, 

86,  IJ/O,  274. 
Cidaridae,  232. 
Cidaroida,  232. 
Clydonautilidae,  122. 
Coelenterata,  80,  81,  222. 
Coinpressiden.s,  159. 
Coprolites,  96,  115,  262. 
Coralliophaga  bryani,  63,  78,  79,  183. 
Coralliophaga    (Oryctomya)  brjani, 

183,  295. 
Corbula  alabamiensi-s,  163. 
Corbula  aldrichi,  76,  77,  85,  86,  88,  163, 

284. 

Corbula  nasiita,  163. 

Corbula  oniscus.  59,  67,  70,  76,  77,  85, 

87,  88,  89,  16.',,  284. 
Corbula  (Aloidis)  oniscus,  164. 
Corbula  sp.,  71. 
Corbulidae,  163. 

Corbula  subengonata,  59,  67,  71,  76,  77, 

85,  86,  87,  163,  284. 
Crassatella  alaeformis,  180. 
Crassatella  alta,  182. 
Crassatella  capri-eranium.  180. 
Crassatella  declivis,  ISO. 
Crassatella  palmula,  180. 
Crassatella  i^rotexta,  180. 


Crassatellites  alaeformis,  60,  61,  64,  68, 
69,  71,  72,  73,  78,  79,  180,  182,  183, 
293. 

Crassatellites  alta,  63,  78,  79,  182,  294. 
Crassatellites  aquiana,  60,  61,  78,  79, 

181,  294. 
Crassatellites  palmula,  181. 
Cra.ssatellites  sp.,  78,  79,  183,  294. 
Crassatellitidae.  ISO. 

Cribrilina  crassula.  (i3.  SO,  81,  218,  312. 
Cribrilina  modesta.  63,  80,  81,  218,  312. 
Cribrilinidae,  218. 
Cristellaria  acutauricularis,  241. 
Cristellaria  crepidula,  242. 
Cristellaria  cultrata,  243. 
Cristellaria  excisa,  241. 
Cristellaria  gibba,  63,  80,  81,  315. 
Cristellaria  pulchella.  241. 
Cristellaria  radiata,  66,  80,  81,  2^3,  315. 
Cristellaria  rotiilata,  63,  80,  81,  2J,2, 
31.5. 

Cristellariae,  240. 
Crocodilia,  95. 
Crocodilidae,  95. 
Crustacea,  116. 
Ci-yptodira,  97. 

Cucullaea  gigantea,  59,  61,  64,  69,  71, 
72,  73,  78,  79,  85,  86,  87,  88,  196,  304, 
305,  306,  307. 

Cucullaea  gigantea  var.,  196. 

Cucullaea  onochela,  196. 

Cucullaea  rogersiana,  196. 

Cucullaea  transversa,  196,  197. 

Cyclostoniata,  205. 

Cylichua  aldrichi,  125. 

Cylichna   venusta,  59,  70,  74,  75,  12-',, 

Cypraea  smithii,  65,  76,  77,  85,  88,  l.',Jf, 
276. 

Cypraeidae,  144. 
Cythere  angusticostata,  121. 
Cythere  deshayesiana,  120. 
Cythere  edwardsi,  121. 
Cythere  hebertiaiia,  120. 
Cythere  macropora,  121. 
Cythere  marylandica,  60,  74,  75,  119, 
268. 

Cythere  punctata,  120. 
Cythere  thiereiisiana,  120. 
Cythere  triangularis,  119. 
Cythere  trigoniila.  119. 
Cytherea  lenis,  1G8. 
Cytherea  lenticularis,  171. 
Cytherea  liciata,  168. 
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Cytherea  ovata,  168. 

Cytherea  ]\YS'a,  109. 

Cytherea  .'^ubinipressa,  170. 

Cythereis  bassleri,  f>3,  74,  75,  120,  268. 

Cytheridae,  119. 

Cytheridea  debilis,  122. 

Cytheridea  intermedia,  122. 

Cytheridea  miilleri,  122. 

Cytlierella  compressa,  116. 

Cytherella  londinensis,  118. 

Cytherella  inarlboroensis,  63,  74,  7.5, 

in,  118,  268. 
Cytherella  ovata,  118. 
Cytherella    siil)niarginata,   63,   74,  75, 

lis,  268. 
Cj'therellidae,  117. 

Cytheridea  perarcuata,  74,  75,  121,  268. 
D. 

Decapoda,  116. 
Dentaliidae,  158. 
Deiitalina  affinis,  236. 
Dentalina  badenensis,  237. 
Dentalina  communis,  237. 
Dejitalina  consobrina  var.  emaciata, 
238. 

Dentalina  inornata,  237. 
Dentalina  legnmen,  237. 
Dentalina  sandbergeri,  238. 
Dentalina  subarcuata,  237. 
Dentalium  minutistriatum,  67,  76,  77, 

158,  281. 

Dentalium  mississippiensis,  59,  76,  77, 

159,  281. 
Dentalium  thalloides,  159. 
Diadematidae,  232. 
Diadematoida,  232. 
Dione  liciata,  168. 
Dione  ovata,  168. 

Dione  pyga,  170. 

Diplodonta  hopkinsensis,  173,  17-',,  288. 
Diplodonta  marlboroensis,  63,  72,  78, 

79,  173,  288. 
Diplodonta  ungnlifera,  173. 
Diplodontidae,  173. 

Diseorbina  bertheloti,  67,  80,  81,  251, 
316. 

Diseorbina  turbo,  63,  80,  81,  251,  316. 
Discosparsa   varians,  63,  78,   79,  205, 

311. 
Doliidae,  141. 
Dosinia  lenticularis,  171. 


DosinioiJsis  lenticularis,  61,  68,  69,  71, 

72,  78,  79,  85,  86,  171,  287. 
Dosiniopsis  meekii,  171. 

E. 

Echinodermata,  232. 
Echinoidea,  232. 
Eg-eria  rotunda,  173. 
Elasmobrancliii,  98. 
Ensuehia,  95. 
Escharidae,  219. 

Eschara  digitata,  80,  81,  216,  312. 

Escharipora,  218. 

Escharipora  immersa,  219. 

Escharipora  incrassata.  219. 

Escharifora  typica,  222. 

Euclastes  (?)'sp..  61,  74,  75,  97,  262. 

Eulimidae,  156. 

Eujisammia  conradi,  231,  313. 

Eupsammia  elaborata,  60,  62,  80,  81, 

85,  86,  229,  313. 
Eupsammia  (?)  pileolus,  231. 

F. 

Fascipora  pavonina,  207. 
Fascipora  subramosa,  63,  78,  79,  207, 
311. 

Fasciporidae,  207. 
Fissurellidae,  158. 

Fissuridea  marlboroensis,  63,  72,  76, 

77,  158,  281. 
Flabellum  euneiforme  var.  pachj'phj'l- 

lum,  223. 

Flabellum    euneiforme    var.  wailesi, 
223. 

Flabellum  johnsoni,  223. 

Flabellum  sp.,  80,  81,  222.  313. 

Foraminifera,  233. 

Fulgur  arg-utus,  142. 

Fulguroficus  argutus,  76,  77,  l.'i2,  276. 

Fulguroficus  triserialis,  142,  143. 

Fusoticula  juvenis,  63,  76,  77,  85,  86, 

l.'iS,  276. 
Fusidae,  133. 

Fusus  (Hemifvisus  ?)  engonatus,  140. 
Fusus  (?),  13',. 

Fusiis  (?)  interstriatus,  74,  75,  85,  87, 

88,  135,  273. 
Fusus  (Levifusus)  trabeatus,  139. 
Fusus  (Strepsidura)  perlatus.  136. 
Fusus     (Strepsidura)  subscalarinus, 

136. 

Fusus  (?)  subtenuis,  63,  74,  75,  85,  86, 
m,  274. 
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Fusiis  trabeatus,  138. 

Fusus  trabeatns  (?)  var.,  76,  77,  139. 

G. 

Galeocerdo,  109. 

Galeocerdo  latidens,  06,  74,  7.5,  100.  266. 
Galeoeerdo  minor,  109. 
Gastroc-hnena  sp.,  GO,  76,  77,  161,  282. 
Gastrochaenidar.  161. 
Gastropoda,  74,  7.5,  76,  77,  123. 
Gibbula  glandula,  60,  72,  76,  77,  157, 
281. 

Globulina  gibba.  248. 
Globigerina  bulloides,  67,  80,  81,  250, 
315. 

Globi_<>-erinidae.  250. 

Glycymeri.s  eloiigata,  162. 

Glycymeris  idoneiis,  67,  70,  72,  73,  78, 

79,  85,  86,  88,  19',,  302. 
Gryi^haea  eversa.  193. 
Gryphaea  vesicularis,  61,  19.3,  302. 
Gryphaea  vomer,  193. 
Gryphaeostrea.  193. 
Gryphaeostrea  vomer.  59,  72,  lOJ. 
(iiittidiiia  aiistriaca.  244. 
Guttulina  coniniunis.  244. 
Guttultna  iiitida,  244. 
Gyniiioglossa,  155. 

H. 

Hexacoralla,  222. 

Hercoglossa  (Knelimatoeeras)  ulrichi, 
123. 

Hercoglossa  tnonieyi,  71,  74,  75,  122, 

268,  269,  270. 
Heteropora  (?)   tecta,  63,  80,  81.  210, 

311. 

Heteropora   (Multicrescis)  parvicella, 
209. 

I. 

Idmoniidae,  207. 
Ischyrhiza  (?)  radiata,  112. 

L. 

Lageiiidao,  23(). 
Lamnn.  103,  inc. 
Lamna  acniiiiiiata.  106. 
Lamna  claxata,  105. 
Lamna  compressa,  105. 
Lamna  compressa  (pars),  110. 
Lamna  cuspidata,  105. 
Lamna  elegans,  104,  105. 


Lamna  (?)  obliqna,  106. 

Lamnidae.  108. 

Latiarca  idonca,  196. 

LaTiarca  on.xduda,  196. 

Latiarca  transversa,  196. 

Latiaica  -igantea,  196. 

Latii  us  niarylandicus,  63,  74,  75,  133, 

Leda  (Adrana)  cnltelliformis,  198. 
Leda  cliftonensis,  60,  78,  79,  200,  201, 
308. 

Leda  cultelliformis,  67,  70,  78,  79,  198, 
308. 

Leda  improcera,  64,  67,  78,  79,  199,  200, 
308. 

Leda  parilis,  72,  78,  79,  199,  309. 
Leda  parilis  var.,  66,  78,  79,  200,  309. 
Leda  parva,  67,  78,  79,  85,  86,  88,  197, 
308. 

Leda  pharoida,  201. 

Leda  potomacensis,  64,  78,  79,  85,  88, 

200.  30S. 
Leda  protexta.  200,  201. 
Leda  tysoni,  64,  78,  79,  201,  309. 
Ledidae.  199. 

Lenticnlites  rotulata,  242. 
Lepralia  labiosa,  63,  80,  81,  220,  312. 
Lepralia  snb])lana,  63,  80,  81,  219,  311. 
Levifiisns  trabeatus  (?),  66,  76,  77,  1S8. 
Levifnsns  Tral)eatns  (?)  var.,  66,  76,  77, 

s.-.  ss,  SO,  139,  275. 
Linici))sidae.  105. 
Liniiijisis  decisns.  195. 
Litiojia  marylandica,  76,  77,  152,  280. 
Lithophat^a    marylandica,   61,   78,  79, 

ISlK  205. 
Littorinidae.  152. 

Lucina  a(|niana,  60,  72,  78,  79,  85,  86, 
n.'f,  2S9. 

Liicina  astartiformis,  65,  67,  78,  79,  85, 

88,  175.  289. 
Liicina  elaibornensis,  177. 
Lneina  dartoni,  64,  67,  78,  79,  175,  289. 
Lneina  greggi,  174. 
Lucina  sp.,  78,  79,  i77. 
Lticina  uhleri,  59,  67,  78,  79,  85,  87,  88, 

176,  289. 
Liicina  Tilrichi.  176. 

Lneina  whitei,  64,  67,  78,  79,  176,  289. 

Lncinidae.  174. 

Lnnatia  eminiila,  151. 

Liinatia  marylandica,  59,  76,  77,  85,  86, 

88.  89.  151.  280, 
Lnniilites  patelliformis,  217. 
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Luniilites  rcpularis.  217. 

Luiuilitos  iTvci-sn.  (■.:;,  SO,  81,  211,  312. 

Liinulites  scmiliin:iris,  217. 

M. 

Malacostraca,  116. 

Mangilia  (Pleurotomella)  belli.striata 

74,  75,  128,  272. 
Marginiilina,  240. 
Marginulina  costata,  63,   80,  81, 

315. 

Meloiigeiia    (?)  potomacensis,  63,  74, 

75, '^  13G,  274. 
Meloiigena  siibcarinata,  137. 
Membranipora  angusta,  63,  80,  81,  21-i, 

312. 

MembraBipora  lineata,  213. 
Membranipora  perampla,  212. 
Membranipora  rimulata,  63,  80,  81,  211, 
312. 

Membranipora   spicnlosa,    63,   80,  81, 

212,  214,  215,  312. 
Membraniporidae,  211. 
Meretrix  lenis,  67,  76,  77,  168,  285. 
Meretrix  liceata.  168. 
Meretrix  nuttalliopsis,  169. 
ISIeretrix  ovata,  168. 

Meretrix  ovata  var.  ovata,  64,  65,  76, 

77,  168,  286. 
Meretrix  ovata  var.  pyga,  60,  61,  68.  69, 

71,  72,  73,  78,  79,  85,  88,  169,  286. 
Meretrix  pyga,  170. 

Meretrix  s"ii hi ni pn-ssa,  67,  70,  71,  78, 

70,  S.-,.  ss.  l~i>. 
Mesalia  obruta,  70,  71,  72,  76,  77,  85,  87, 

88,  l  'i9,  279. 
Metula   marylandica,   63,   76,  77, 

Microporidae,  216. 

Mitra  marylandica,  63,  74,  75,  132,  273. 
Mitra  ponionkensis,  63.  74,  75,  132,  273. 
Mitra  potomacensis,  70,  71,  74,  75,  133, 
273. 

Mitra  sp.,  132. 

Mitsiknrina,  1C3. 

Modiola  alabamensis,  185. 

Modiola  potomacensis,  185. 

jNiodiohis  alabamensis,  59,  78,  79,  85, 

87,  88,  185,  295. 
Modiolus  marylandiciis,  67,  71,  78,  79, 

186,  295. 

Modiolus     (Brachydontes)  potomac- 
ensis, 185. 
Molluscoidea,  78,  79,  80,  81,  203. 


MoUusca,  74,  75,  76,  77,  78,  79,  122. 
Monodonta  glandula,  157. 
Morio  brevidentata,  63,  76,  77,  85,  86, 
1.',.',,  276. 

Mucronella  aspera,  63,  80,  81,  221,  312. 
Multicrescis  parvicella,  259. 
Muricidea,  135. 
Myliobatis,  .98. 

Myliobatis  coiJeanus,  59,  74,  75,  99,  264, 
265. 

Myliobatis  holmesii,  100. 
Myliobatis  magister,  100,  264,  265. 
Myliobatis  pachyodon,  99. 
Myliobatis  pentoni,  100. 
Myliobatis  sp.,  101,  265. 
Myliobatidae,  98. 
Mytilidae,  185. 

N". 

Narona,  129. 
Naticidae,  150. 

Natica  cliftonensis,  76,  77,  150,  280. 
Natica  emintila  var.,  151. 
Nautiloidea,  122. 

Nautilus  (Orthoceras)  costatus,  240. 
Nautihis  legumen,  240. 
Nautilus  lobatulus,  252. 
Nautilus  obliquus,  239. 
Nautilus  sp.,  122. 

Niso  umbilicata,  63,  76,  77,  85,  86,  156, 
281. 

Nodosaria  affinis,  66,  80,  81,  236,  314. 
Nodosaria  bacillum,  59,  SO,  81,  236,  314. 
Nodosaria  communis,  60,  80,  81,  2.37, 
314. 

Nodosaria    consorbrina   v.  emaciata, 

63,  80,  81,  238,  314. 
Nodosaria  obliqua,  63,  80,  81,  239.  314. 
Nodosaria  sandbergeri,  63.  80,  81,  238, 

314. 

Nodosaridae,  236. 
Noetia  pulchra,  195. 
Nonionina  affiuis,  67,  80,  81,  251,  316. 
Nonionina  punctata,  257. 
Nucula  capsiopsis,  201. 
Nucula  cultelliformis,  198. 
Nucula  iuiprocera,  199. 
Nucula  uiagnifica,  202. 
Nucula  ovula.  72,  78,  79,  85,  86,  202, 
309. 

Nucula  parilis,  199. 
Nucula  parva,  197. 

Nucula   potomacensis,  64,  67,  78,  79. 
202,  309. 
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Nuculana  cultelliformis,  198. 
Nuculana  iinprocera,  199. 
Nuculana  parva,  197. 
JCiu  ulaiia  protexta,  200,  201. 
Niiculidae,  202. 

O. 

Odontaspis,  103,  106. 

Odontaspis  cuspidata,  59,  74,  75,  105, 
266. 

Odontas])is  ele.L;aiis,  61,  74,  75,  10.',,  266. 

Odontasjiis  hopei,  105. 

Odontaspis    niacrota,    61,   74,   75,  .104. 

10.-,,  ;■(■,(;. 
Odostoniia  insioiiifica,  156. 
Odostoniia  trapa(|uara,  6.3,  76,  77,  85, 

86,  87,  loG,  281. 
Olividae,  130. 

Olivnla  sp.,  66,  74,  75,  130. 

Oliviila  staminea,  130. 

Onychocella,  216. 

()|)is1li,)hi-:inchia1a,  123. 

()i-1li<.,'li;i(.jiites.  122. 

Oryctdniya,  1S3. 

Osteodes  elaliorata,  229. 

Ostrea  belluvaeina,  190. 

Ostrea  compressirostra,  60,  61,  64,  66, 

69,  71,  72,  73,  78,  79,  85,  86,  190,  191, 

192,  297,  298. 
Ostrea  compressirostra  var.  alepido- 

ta,  61,  62,  78,  79,  191. 
Ostrea     (Gryphaeostrea)  subeversa, 

193. 

Ostrea  (Gryphaeostrea)  vomer,  59,  78, 

79,  85,  87,  89,  193,  302. 
Ostrea  sellaeformis,  64,  67,  70,  78,  79, 

83,  85,  88,  89,  191,  192,  300,  301. 
Ostrea  sinuosa,  190. 
Ostrea  sp..  193. 
Ostrea  snbeversa,  193. 
Ostracoda,  74,  75,  116. 
Ostreidae,  190. 
Otodus  macrotus,  105. 
Otodus  obliquus,  61,  74,  75,  106,  267. 
Otolites,  113,  264. 
Oxyrhina,  1C6. 

P. 

Panopea  elongata,  60,  69,  72,  73,  76,  77, 

162,  282. 
Papillina  staminea  var.,  137. 
Paracyathus  alternatus,  227. 
Paracyathus  (?)  clarkeanus,  225. 


Paracj-athus  granulosus,  227. 
Paracyathus  marylandicus,  63,  80,  81, 

226,  313. 
Parallelodontidae,  196. 
Pasithea  unibilicata,  156. 
Pavoluniiliti's  olci^ans,  217. 
Pecten  caU  :it  ns,  1S'.). 
Pecten  eli(>etav.-nsis,  59,  78,  79,  85,  87, 

88,  188,  189,  296. 
Pecten  dalli,  67,  70,  78,  79,  85,  87,  89, 

188,  296. 

Pecten  (Pseudamusium)  frontalis,  188. 
Pecten  greggi,  189. 

Pecten  johnsoni,  78,  79.  85,  S6,  88,  189, 

190,  296. 
Pecten  rogersi,  188. 
Pecten  sp.,  63.  78,  79,  190.  296. 
Pecten  waht ubbeamis,  190. 
Pectinidae,  188. 
Pectunculus  decisns,  195. 
Pectunculus  idoneus,  194. 
Pelecypoda,  76,  77,  78,  79,  160. 
rcri|)l..iii:i  (■.')  sp.,  65,  78,  79,  18/,. 
I>(Ti|il<.nii.l;ic.  184. 
Pcronidia.  167. 

Phenaconiya  petrosa,  62,  76,  77,  161, 
282. 

Pholadomya  marylandica,  62,.  69,  78, 

70.  ]S',.  295. 
Ph()ladoni\idae,  184. 
Pholas  petrosa,  161. 
Pholadidae,  161. 
Phyllodus,  112. 
Phyllodiis  hi])parionyx,  113. 
Phyllodns  s]).  aft",  toliapicus,  113. 
Phyllodus  toliapicus,  112. 
Phvniatocoryon  macka\i,  259. 
Pisces.  74.  75,  93.  98. 

Placdsmilia  (Trochosniilia)  connivens, 

220.  230. 
Plantae,  80,  81,  93,  258,  316. 
IMatidia   marylandica,   63,   72,   78,  79, 

^O.l  ?,](). 
Plciiroplinridae,  183. 

Pleurotonia   childreni,   63,  74,  75,  85, 

86,  127.  272. 
Plenrotoma   dncateli,   63,  74,   75,  126, 

Pleurotonia  denticnla,  127. 
Pleurotonia  denticnla  var.,  127. 
Pleurotonia  harrisi,  63,  74,  75,  123,  126, 

Pleurotoma    (Hemipleurotoma)  chil- 
dreni, 127. 
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Pleiirotonia  iiasuta,  12C. 
Pleurotoina  piscatavensis,  63,  74,  75, 
m,  272. 

Pleiirotoma  potomacensis,  63,  74,  75, 
272. 

Plemotoiua  1  ysoiii,  63,  74,  75,  12G,  272. 
Pleiu-otoiiiella  bellistriata,  128. 
Pleurotomidae,  125. 
Polymorphina  anceps,  247. 
Polymoi-phina    austriaca,    66,    80,  81, 
2J,.',,  315. 

Polymorphina  communis,  80,  81,  2Ji-'i, 

248,  315. 

Polymorphina  complanata,  246. 
Polymorphina  compressa,  80,  81,  2'i6, 
'315. 

Polymorphina  cylindroide.s,  246. 
Polymorphina    elegantissima,    66,  80, 

81,  315. 
Polymorphina  frondiformis,  246. 
Polymorphina  gibba,  59,  80,  81,  248, 

249,  315. 

Polymorphina  lactea,  63,  80,  81,  2.'/8, 
315. 

Polymorphina   praelonga,   66,   80,  81, 
2Jf9,  315. 

Polymorphina  problema,  244,  245,  249. 
Polymorphina   problema  var.  deltoi- 

dea,  247. 
Prionodesmacea,  185. 
Protocardia  lenis,  59,  67,  70,  71,  73,  78, 

79,  n2,  288. 
Protocardia  virf>iniana,  172. 
Protosphyraena,  111. 
Protozoa,  SO,  81,  233. 
Pseudoliva  sp.,  63,  76,  77,  IJfO,  264. 
Pseudoliva  veniista,  140. 
Pteria  limula,  72,  78,  79,  85,  87,  88,  89, 

194,  303. 
Pteriidae,  194. 
Ptenoglossa,  153. 

Pulvinnlina  exig'ua  var.  obtusa,  80,  81, 

255,  316. 
Pulvinnlina  karsteni,  256. 
Pulvinnlina  schreibersii,  67,  80,  81,  2.56, 

316. 

Pj'ramidellidae,  155. 
Pj'rgiscus,  155. 
Pyropsis  pyrula,  137.  138. 
Pyropsis  (?)  sp.,  138. 
Pyrula  cancellata,  141. 
Pyrula  elegantissima,  141,  142. 
Pyrula  juvenis,  143. 


Pyrula  penita  var.,  66,  76,  77,  85,  88,  89, 
141,  276. 

Pyrula  (?)  sp.,  66,  76,  77,  142,  276. 
Pyrula  tricarinata,  141. 

B. 

Kachig-lossa,  130. 
lleptescharipora,  218. 
Keptilia,  74,  75,  95. 
Eeptocelleporaria  aspera,  220. 
Keptofiustrella  heteropora,  80,  81,  21.]. 
312. 

Eeticulipora  dichiotoma,  63,  78,  79,  207, 
311. 

Ehipidoglossa,  157. 
Rhizopoda,  233. 

Ringicula  dalli,  67,  70,  74,  124,  272. 
Ringiculidae,  124. 
Robulina  concinna,  241. 
Eobulina  radiata,  243. 
Rosalina  ammonoides,  254. 
Rosalina  bertheloti,  251. 
Rotalia  (Trochulina)  turbo,  251. 
Rotalidae,  251. 
Rotalina  schreibersii,  256. 
Rotalina  ungeriana,  253. 

S. 

Saxicavidae,  162. 

Scala  carinata,  63,  76,  77,  1,54,  280. 
Scala  potomacensis,  63,  76,  77,  1.5 '1,  280. 
Scala  sessilis,  63,  76,  77,  154.  280. 
Scala  virginiana,  60,  76,  77,  1.5.3,  280. 
Scalariidae,  153. 
Scapanorliynchus,  103. 
Scaphandridae,  124. 
Scaphopoda,  76,  77,  158. 
Selachian  vertebrae,  110. 
Semiescharipora,  218. 
Serpula  lactea,  248. 
Simpulum  showalteri,  141. 
Siplionodentaliidae,  159. 
Solariidae,  153. 

Solarium  sp.,  60,  76,  77,  153,  280. 
Solen  lisbonensis  (?),  65,  76,  77,  165, 
285. 

Solen  (Plectosolen)  lisbonensis,  165. 
Solen    (Plectosolen)    lisbonensis  var. 

abruptus,  165. 
Solen  sp.,  165. 
Solenidae,  165. 
Solenoconchia,  158. 
Solemya  petricoloides,  186. 
Spatangidae,  232. 
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Slialanyid.-a.  2^2. 

S|ili\  l  acna  speciosa,  111. 

Spli  \  rna.  In'.). 

S|ili,\rna  dc iiTicii la t a . 

S|)li\  r-na  pi'isra.  HI,  ;4.  T."..  110,  2G6. 

Sjiirdjilccta  a JiUTicaiia,  235. 

Spiroiili'd  a  l)ir(>rniis,  236. 

S)ai-..|,|,.,-ta  clarki.  66,  80,  81,  2.3.5,  314. 

S,|nahL^  ani-iculatus.  108. 

St  repaid  li  ra    s  1 1 1  )scalarina,   59,    70,  74, 

/..'(;.  :->;  i. 

SI  r<inibi(laf.  1 
S\iii'cli<Hlns,  lO.L 

SyiieclH.dus  clarkii,  01,  74,  75,  103,  266. 
Syriiola  trapaquara,  156. 

T. 

Taenioglossa,  141. 
Tectibranchiata.  123. 
Tectospondyli,  98. 
Teleodesmacea,  160. 
Teleostomi,  110,  264. 
Teleotremata,  203. 
Tellina  greg-gi,  166. 
Telliiia  subtriaiig ularis,  167. 
Tellina  vir-iiiiaiia.        7(i.  77,  1GH,  285. 
Tellina  \villianisi.  7(1,  77.  KH.  2s.-,. 
Tellina  (Angelus)  Airginiana,  166. 
Tellina    (Penmiihu' )    papyria    (?),  76, 
77,  167 

Tellina  (Peronidia  V)  williamsi,  167. 
Telli7iidae,  166. 
Terebratellidae,  203. 
Terebratula  harlani,  61,  78,  79,  194,  20//, 
310. 

Terebratulidae,  204. 
Teredinidae,  160. 

Teredo  virginiana,  76,  77,  160,  282. 
Testndenata.  97. 
Tetrabranchiata,  122. 
Textularia  abbreviata,  233. 
Textidaria  hauerii,  233. 
Textularia  gramen,  63,  80,  81,  2.3.3,  314. 
Textularia  sag-ittula,  63,   80,  81,  23.'t, 
314. 

Textularia  subangnlata,  61,  80,  81,  2.3//, 
314. 

Textularidae,  233. 
Thecaeliampsa  antiqua,  96. 
Thecachampsa  contusor,  61,  74,  75,  96, 
262. 

Thecachampsa  marylandica,  60,  74,  75, 
96,  262. 


Tliccaohanipsa  sericodon   (?),  61,  74, 


Thfca.diaiiip.sa  sp.,  60,  74,  75,  95,  262. 
Tornatflla  btdla.  123. 

Toriiatellaca  bclla.  59,  66,  70,  74,  75,  85, 

sr,,  ss,  i,;.s,  :i72. 
Tox.,ol,,ssa,  125. 

Trigonoart-a  decisa  var..  78.  79.  85,  88, 

1!).',,  :;03. 
Trigonoarca  pulclira,  195. 
Trigonoarca  ]julchra  var.,  195. 
Trionychia,  97. 
Trionychidae,  97. 

Trionyx  virginiana,  61,  74,  75,  ^7,  263. 
Tritonidae.  141. 

Tritoniuni  showalteri,  63,  76,  77,  l.'/l, 
270. 

Trochidae,  157. 

Trochoeyathns  clarkeanus.  60,  62,  80, 

81,  223.  313. 
Trochosmilia  connivens,  229. 
Trochus  apertns,  152. 
Trophon  sublevis,  63,  74.  75,  85,  86,  135, 

274. 

Truncatulina  boueana,  253. 
Truneatulina  grosserngosa,  254. 
Truncatulina  lobatula,  80,  81,  251,  252, 
316. 

Truncatulina  refulgens,  252. 
Truncatulina    ungeriana,    59,    80,  81, 

233,  316. 
Truncatulina  variabilis,  253. 
Truncatulina  wuellerstorfi,  253. 
Tuba  marylandica,  76,  77,  135,  281. 
Tubnliporidae,  205. 

Tudicla  ni.irj'landica,  63.  76,   77,  iJ7, 
275. 

Tudicla  sp.,  61,  62,  76,  77,  l.iS.  275. 
Tudicla  (?)  sp.,  76,  77,  138,  275,  276. 
Turbinella  pyruloides,  131. 
Turbinolia  acuticostata,  43,  62,  80,  81, 

22.3,  313. 
Turbinolia  elaborata,  229. 
Turbinolia  pharetra,  224,  225. 
Turbinolia  pileolus,  231. 
Turbinolia  wautubbeensis,  224. 
Turbinolidae,  222,  223. 
Turbonilla  potoniacensis,   63,   76,  77, 

155,  281. 

Turritella  liumerosa,  60,  61,  64,  69,  71, 

72,  76,  77,  85,  86,  1J,S,  279. 
Turritella  mortoni,  60,  61,  62,  64,  68,  69, 

72,  73,  76,  77,  85,  86,  1>,7,  148,  149, 

278. 
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Turi-itella  mortoni  var.  postmortoni, 
147. 

Turritella  obruta,  149. 

Turritella  potomacensis,  67,  70,  71,  76, 

77,  l.'i'J,  279. 
Turritella  venusta,  149. 
Tiirritellidae,  147. 

V. 

Vaginulina  leg-nmen,   61,   80,   81,  2^0, 
315. 

Venericardia,  177. 
Venericardia  ascia,  177. 
Venericardia  marylandica,  67,  78,  79, 
119,  292. 

Venericardia  pectuncTilaris.  179. 
Venericardia  planicosta,  177,  178. 
Venericardia  planicosta  var.  regia,  60, 
72,  73,  78,  79,  85,  118,  290,  291,  292. 


\'enericardia  potapacoensis,  64,  65,  66, 

69,  70,  71,  72,  78,  79,  119,  292. 
Venericardia  regia,  178. 
Veneridae,  168. 
Vermetidae,  150. 

Vermetus  sp.,  60,  76,  77,  150,  279. 
Vertebrata,  95. 
Voluta  petrosa,  130. 
Volntidae,  130. 

Volutilithe.s  (Athleta)  tuomeyi,  130. 
Volutilithes  petrosus.  59,  74,  75,  85,  86, 

88,  m,  273. 
Volutilithes  sp.,  60,  74,  75,  131,  273. 

X. 

Xiphias,  111. 

Xiphias  (?)  radiata,  61.  74,  75,  112,  264. 
Y. 

Yoldia  ciiltelliformis,  198. 


ERRATA. 

PAGE 

61    Hue  10  for  Odolxti  obliqidcs  rea,d  Otodiis  obliquus. 

fi'ti      "    1-t  "  lii  tli-'illpora  (lichomatu  rea.A  El  ti<  iilipora  dichotoma. 

G3      "    80  "  Jfavf/inula  coatata  re&A  JLii:/:iii/liini  loatata 

63      "    43  "  Flanuridca  marylnndica  read  Fissiiriden  nuirlboroeiisi 

80  "    So  "  ^[arginnla  cosiata  read  Marginulina  conUita 

81  "    35  " 

83      "    l-t  "  therefore  read  their 

Plate  XX  "  Cephalopoda  read  Gastropoda. 
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